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(54) GAS GENERATOR FOR MULTI-STAGE AIR BAG AND AIR BAG DEVICE 

(57) A gas generator for multi-stage air bag capable pass of working gas installed in the housing, 

of suppressing the overall size of a container and arbi- 
trarily adjusting the ratio of the volumes of combustion 
chambers, wherein ignition means (51, 61) are dis- 
posed in the combustion chambers (50, 60) provided in 
a housing (3), respectively, at least one combustion 
chamber is provided in an inner shell (4) disposed 
eccentrically to the center axis of the housing (3), each 
ignition means is disposed eccentrically to the center 
axis of the housing (3), further a communication hole 
enabling the combustion chambers to communicate to 
each other is provided, an automatic igniting material 
(AIM) which is ignited and burned by conductive heat is 
disposed in any one combustion chamber, and then a 
limiting means (17) which specifies, as only one combi- 
nation of connection, a connection between an ignition 
signal output means and an ignitor (8) is provided in a 
connector (10) attached to a lead wire (9) which feeds 
ignition signals to each ignitor (8), either one or both of 
the axial end faces of a cylindrical filter means (50) are 
formed as an inclined end face (51) inclined narrowing 
in an axially extending direction, and a supporting mem- 
ber (53) which supports the inclined end face (51) of the 
filter means (50) swelled in radial direction due to the 
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Description 

Technical Field of the Invention 

[0001] The present invention relates to a multistage 5 
gas generator for an air bag and an air bag apparatus 
using the gas generator. 

Prior Art 

10 

[0002] An air bag system which is mounted on vari- 
ous kinds of vehicles and the like including automobiles, 
aims to hold an occupant by means of an air bag (a bag 
body) rapidly inflated by a gas when the vehicle collides 
at a high speed so as to prevent the occupant from is 
crashing into a hard portion inside the vehicle such as a 
steering wheel, a windscreen due to an inertia and 
being injured. This kind of air bag system generally 
comprises a gas generator to be actuated according to 
a collision of the vehicle and discharge a gas, and an air 20 
bag to introduce the gas to inflate. 
[0003] It is desired that the air bag system of this 
type can safely restrain the occupant even when frame 
of the occupant (for example, whether a sitting height is 
long or short, whether an adult or a child, and the like), 25 
a sitting attitude (for example, an attitude of holding on 
the steering wheel) and the like are different. Then, 
there has been conventionally suggested an air bag 
system which actuates, applying an impact to the occu- 
pant as small as possible at the initial stage of the actu- 30 
ation. Gas generators in such a system are disclosed in 
JP-A 8-207696, US-A 4,998,751 and 4,950,458. JP-A 
8-207696 suggests a gas generator in which one igniter 
ignites two kinds of gas generating agent capsules so 
as to generate the gas at two stages. US-A 4,998,751 35 
and 4,950,458 suggest a gas generator in which two 
combustion chambers are provided for controlling actu- 
ation of the gas generator so as to generate the gas at 
two stages due to a expanded flame of the gas generat- 
ing agent. 40 
[0004] Further, in JP-A 9-183359, and DE-B 
1 9620758, there is disclosed a gas generator in which 
two combustion chambers storing a gas generating 
agent are provided in a housing and an igniter is 
arranged in each combustion chamber, so as to adjust 45 
an activation timing of each of the igniters, thereby 
adjusting an output of the gas generator. 
[0005] However, these above conventional gas gen- 
erators are not a multistage gas generator for an air bag 
with a simple structure which can be manufactured eas- so 
ily, suppressing the entire size of the container (hous- 
ing). 

Disclosure of the Invention 

55 

[0006] The present invention provides a multistage 
gas generator for an air bag, wherein, at the initial stage 
of actuation, the gas generator is actuated to give a pas- 


senger as a small impact as possible, and according to 
variation of passengers* physiques (such that a sitting 
height is tall or low, adult or child) and sitting postures 
(such as clinging to a steering wheel), actuation output 
of the gas generator and timing of increase of output 
can be arbitrarily adjusted in order to restrain the pas- 
senger safely, and the gas generator can be manufac- 
tured easily, with a simple structure, the entire size of 
the container (housing) can be suppressed, and finally 
the volume ratio of each combustion chamber can be 
arbitrarily be adjusted. 

[0007] The present invention is characterized in an 
inner structure, specially a layout structure of the com- 
bustion chambers capable of suppressing the entire 
size of the gas generator and adjusting the volume ratio 
of each of the combustion chambers arbitrarily in a 
multistage gas generator for an air bag provided with a 
plural combustion chambers inside the housing thereof. 
[0008] In other words, the multistage gas generator 
of the present invention having a cylindrical housing 
comprising a diffuser shell with a plurality of gas dis- 
charge ports formed in a cylindrical side wall and a clo- 
sure shell forming a inner space with the diffuser shell, 
a plurality of combustion chambers for accommodating 
gas generating means provided in a cylindrical housing, 
and ignition means disposed in the respective combus- 
tion chambers to ignite and burn the gas generating 
means, wherein, in the housing, at least one of the com- 
bustion chambers is disposed in the inner side of an 
inner shell provided eccentrically with respect to a 
center axis of the housing, the ignition means provided 
for the respective combustion chambers are disposed 
eccentrically with respect to the center axis of the hous- 
ing. 

[0009] Further, in the gas generator of the present 
invention, a communication hole which allows mutual 
communication between the combustion chambers can 
be provided. 

[0010] An automatic ignition material (AIM) which is 
to be ignited and burnt by transmitted heat may be dis- 
posed in either one of the combustion chambers. 
[0011] The present invention further provides a 
multistage air bag apparatus which comprises the 
above-described gas generator, an ignition signal-out- 
putting means provided with as many outputting por- 
tions, which outputs activation signals to the igniters on 
impact, as the igniters of the ignition means, and a plu- 
rality of lead wires having connectors, the igniters and 
the outputting portions are connected to each other 
through the lead wires having the connectors, and the 
connectors include defining means for deciding the 
unique connection between one of the connectors and 
one of the outputting portions. 

[0012] The above gas generator may further com- 
prise a cylindrical filter means for purifying and/or cool- 
ing an activation gas, one or both of axial end surfaces 
of the filter means may be formed as inclining end sur- 
faces which get narrower in the axial extending direction 
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and the interior angle with respect to the inner periph- 
eral surface is an acute angle, and a supporting portion 
which is opposed to the inclining end surface of the filter 
may be provided in the housing (a self -contracting type 
filter). 

[0013] In the present invention, most of an outer 
surface of the inner shell can be in direct contact with 
gas generating agent existing outside of the inner shell 
without interposing a heat insulator. The gas generating 
agent comes into contact with the outer surface of the 
inner shell where the communication hole is provided. A 
wall of the inner shell exists between a first gas generat- 
ing agent which burns first and the other second gas 
generating agent. Even if the first gas generating burns, 
the second gas generating agent will never start burning 
before actuation of a second igniter, and the second gas 
generating agent is burnt by actuation of the second 
igniter before a temperature of the second gas generat- 
ing agent reaches an ignition temperature by heat trans- 
fer. 

[0014] After the first gas generating is ignited, if the 
gas generator is left standing without igniting the sec- 
ond gas generating agent, the second gas generating 
agent is ignited after about 10 seconds. 
[0015] In the present invention, it is generally pref- 
erable that the inner shell is of cylindrical shape whose 
upper end is closed and its horizontal cross sectional 
shape is circular. The horizontal cross sectional shape 
of the inner shell may be formed into various shapes 
such as rectangular shape and elliptic shape. However, 
it is desirable to form the horizontal cross sectional 
shape of the inner shell into circular in view of easiness 
of connection. The inner shell is disposed in the housing 
eccentrically with respect to the center axis of the hous- 
ing. That is, the inner shell is disposed in the housing 
such that a center of the inner shell does not coincide 
with a center of the housing, and the inner shell is dis- 
posed in the housing eccentrically with respect to the 
cylindrical housing. Therefore, even if the plane shape 
of the housing is substantially elliptic, in case that the 
center of the plane shape and the center of the inner 
shell are deviated from each other, the inner shell and 
the housing are deviated from each other. Besides, the 
center axis of the housing is specified exclusively based 
on the plane shape of the cylindrical body, and even if 
the housing has a flange for mounting the housing to the 
module, the flange is not taken into consideration when 
the center axis of the housing is specified. 
[0016] The ignition means disposed in the respec- 
tive combustion chambers include an igniter which is 
actuated by electric signal. The igniters can be provided 
aligned in the axial direction of the housing. The closure 
shell constituting the housing can include a collar por- 
tion for fixing the igniter, and the igniter can be fixed to 
the collar portion. In this case, it is preferable that all 
igniters included in the respective ignition means are 
fixed to a single collar portion. This is because when the 
closure shell is formed including the collar portion, by 


fixing the plurality of igniters to the collar portion before- 
hand, the plurality of igniters can be fixed in the housing 
with a single operation for forming the closure shell, 
which is advantageous in manufacture. 

5 [0017] The inner shell disposed in the housing 
eccentrically is of cylindrical shape and the inner shell 
includes an opening portion which opens by combustion 
of the gas generating means in one of the combustion 
chambers. The inner shell can be formed into another 

io shape as described above. However, in view of easi- 
ness in connecting to the closure shell, it is preferable 
that the plane cross sectional shape is circle. The inner 
shell enable the gas to flow through the combustion 
chambers which are defined inside and outside of the 

15 inner shell by opening the opening portion. Such open- 
ing portion may be formed by forming a plurality of holes 
in the peripheral wall of the inner shell, and by closing 
the holes using breaking members. The holes closed by 
the breaking members can be opened exclusively by 

20 burning the gas generating means in the combustion 
chambers provided inside the inner shell. The hole is 
opened by combustion of the gas generating means, 
e.g., by rupturing, peeling, burning or detaching the 
breaking member due to a pressure caused by combus- 

25 tion of the gas generating means. Alternatively, this can 
be realized by providing the inner shell with a notch or 
by reducing the thickness of a portion of the inner shell. 
A shielding plate can be disposed outside of the open- 
ing portion, and the shielding plate can prevent flame 

30 generated in the combustion chamber provided outside 
the inner shell from coming into direct contact with the 
opening portion. The opening portion may be formed 
such as to be opened only by combustion of the gas 
generating means in one of the combustion chambers. 

35 [0018] As described above, the inner shell is dis- 
posed in the housing eccentrically with respect to the 
center axis of the housing, and the ignition means dis- 
posed in each of the combustion chambers is disposed 
eccentrically with respect to the center axis of the hous- 

40 ing. With this structure, it is possible to suppress the 
size of the housing to the minimum, and flexibility in vol- 
ume, layout and the like of the combustion chamber can 
be maximized. That is, when two combustion chambers 
are defined in the housing, by disposing the inner shell 

45 eccentrically in the housing and defining a first combus- 
tion chamber on the outer side thereof and defining a 
second combustion chamber on the inner side, the vol- 
ume ratio of the first and second combustion chambers 
can be freely changed by changing the volume of the 

so inner shell. At that time, if the igniter of the ignition 
means disposed in each of the combustion chambers is 
also disposed eccentrically with respect to the center 
axis of the housing, the igniter disposed in the first com- 
bustion chamber will not be an obstacle to increase the 

55 volume of the second combustion chamber. Therefore, 
in the present invention, it is possible to maximize the 
flexibility in volume and the like of the first and second 
combustion chambers. 
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[0019] Further, the present invention provides a 
multistage gas generator for an air bag which is pro- 
vided, in the combustion chamber inside the inner shell, 
with an automatic ignition material (AIM), to be ignited 
and burnt by heat generated by combustion of the gas 5 
generating means disposed in the combustion chamber 
outside the inner shell, and also provides a multistage 
gas generator for an air bag in which the automatic igni- 
tion material (AIM) is included in the ignition means dis- 
posed in the combustion chamber inside the inner shell. 10 
That is, in most cases, when the multistage type gas 
generator is actuated, all the ignition means are actu- 
ated and the gas generating means in all the combus- 
tion chambers are burnt. However, under a certain 
actuating condition, there is a case in which only one of 15 
the ignition means is actuated intentionally to burn the 
gas generating means in a selected combustion cham- 
ber. In this case, remaining ignition means and gas gen- 
erating means which were not actuated cause 
inconvenience at the time of later disposal or damping. 20 
Therefore, it is preferable to ignite and burn them after 
actuation of the gas generator. Thereupon, by disposing 
the automatic ignition material (AIM) in the combustion 
chamber and/or ignition means, even when the gas 
generating means and/or ignition means in either of the 25 
combustion chambers were not burnt and remained, it 
is possible to ignite and burn the gas generating and/or 
ignition means at a delayed timing by heat (transmitted 
heat) caused by combustion of the gas generating 
means in the other combustion chamber. Therefore, in 30 
the present invention also, in the combustion chamber 
and/or the ignition means provided inside the inner 
shell, it is preferable to dispose the automatic ignition 
material (AIM) which is to be ignited and burnt by heat 
generated by combustion of the gas generating means 35 
in the combustion chamber provided outside the inner 
shell. As the automatic ignition material (AIM), material 
which is ignited with a lower temperature compared with 
the gas generating means or transfer charge is prefera- 
bly used. The gas generating means is ignited by the 40 
automatic ignition material (AIM) after activation of the 
gas generating means. That is, the ignition of the gas 
generating means by the automatic ignition material is 
different from the ignition of the gas generating agent 
delaying intentionally the actuation timing of the ignition 45 
means for the purpose of adjusting the actuation per- 
formance of the gas generator. The ignition by AIM is 
performed when a sufficient period of time has passed 
after actuations at intentional intervals of the igniters to 
adjust the actuation performance of the gas generator. 50 
Therefore, after one ignition means is actuated first, the 
remaining gas generating means will not be ignited by 
the automatic ignition material before the other ignition 
means is actuated with intentionally delayed timing. 
[0020] The housing can be formed by joining the 55 
diffuser shell and the closure shell by various welding 
methods such as friction welding, electron beam weld- 
ing, laser welding, TIG welding and projection welding. 


Among these welding methods, when both the shells 
are joined by friction welding to form the housing, it is 
preferable to carry out the friction welding while fixing 
the closure shell. Generally, both the shells are joined at 
the final stage. And by performing the friction welding 
while fixing the closure shell in this manner, even when 
the center of gravity of the closure shell side is deviated 
such that the ignition means is disposed eccentrically, 
both the shells can be stably be joined. In other words, 
the friction welding is carried out in a state where one 
object is fixed and the other object is rotated. If the 
center of gravity of the object to be rotated is deviated, it 
is difficult to stably carry out the friction welding. There- 
upon, in the present invention, stable friction welding is 
realized by carrying out the friction welding while fixing 
the closure shell side. 

[0021] When the friction welding is carried out while 
fixing the closure,shell, it is preferable that the flange 
portion for mounting the gas generator to the module 
case is provided on the closure shell, and the flange 
portion is formed with a positioning portion for specify- 
ing a direction and/or a position of the closure shell 
which is fixed at the time of friction welding. When the 
flange portion has a plurality radially projections for fix- 
ing the gas generator to the module case, the position- 
ing portion is realized by forming the projections 
asymmetrically with respect to each other. Only one 
projecting is provided, the projection itself can be the 
positioning portion. By forming the flange portion with 
the positioning portion in this manner, when the inner 
shell is fixed in the housing by the friction welding, the 
joining position of the housing is always determined 
constantly with respect to the inner shell which is 
rotated. Therefore, it is possible to reliably fix the inner 
shell in a predetermined direction and/or position. By 
forming the positioning portion on the flange portion, the 
flange portion is used both for positioning and mounting 
of the gas generator. In the present invention, in order to 
fix the closure shell in the predetermined direction 
and/or a position at the time of friction welding, it is of 
course possible to form the positioning portion on 
another portion such as a peripheral wall and bottom 
surface instead of the flange. 

[0022] Further, the igniting means disposed in the 
combustion chamber can include injecting-direction 
restricting means for restricting an injecting direction of 
flame which is generated by the actuation of the ignition 
means. The injecting-direction restricting means is used 
for restricting the injecting direction of flame generated 
by actuation of the ignition means, i.e., the injecting 
direction of flame to ignite and burn the gas generating 
means. 

[0023] The injecting-direction restricting means can 
envelop at least a portion of the ignition means which 
generates the flame, and includes a hollow container 
having two or more flame-transferring holes for restrict- 
ing the injecting direction of the flame into a desired 
direction. Examples of such injecting-direction restrict- 
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ing means are deflector plates, a cylindrical member 
capable of enveloping the entire ignition means, and a 
cup-like container or the like capable of enveloping a 
portion of the ignition means where the flame is gener- 
ated. 5 
[0024] By using such injecting- direction restricting 
means, it is possible to restrict the injecting direction of 
flame of the ignition means to a direction along the inner 
wall surface of the combustion chamber. The "direction 
along the inner wall surface of the combustion chamber" 10 
means that the flame is ejected, moving in a direction 
which coincides with a shape of the inner wall surface. 
By restricting the injecting direction of the flame of the 
ignition means in this manner, it is possible to preferably 
burn the gas generating means in the combustion is 
chamber even when the ignition means is not disposed 
at center of the combustion chamber or when the com- 
bustion chamber is not circular in shape and a distance 
between the gas generating means and the ignition 
means disposed at corners of the combustion chamber 20 
is remarkably fair. 

[0025] As the injecting-direction restricting means, 
the gas discharge ports may be distributed so that the 
number of the gas discharge ports formed further from 
the first igniter may be greater or the total opening area 25 
thereof may be greater than otherwise. It is preferable to 
combine these to form the injecting-direction restricting 
means. 

[0026] The outputs of the ignition means disposed 
in the respective combustion chambers can be changed 30 
from one another. When the ignition means include a 
transfer charge in addition to the igniters having differ- 
ent outputs, it is possible to adjust the material, shape or 
amount of the transfer charge, thereby adjusting the 
output of the ignition means. 35 
[0027] A retainer can be disposed inside the inner 
shell in order to perform the connection with the closure 
shell stably and smoothly. The retainer may be a gas 
g nerating agent fixing member shown in the embodi- 
ment. When fixing the inner shell to the closure shell by 40 
friction welding, crimping, resistance welding, convex- 
concave joint or the like, the retainer keeps the gas gen- 
erating agent in the inner shell so that the gas generat- 
ing agent does not come into direct contact with the 
closure shell, and also obtains a space for accommo- 45 
dating the ignition means in the inner shell. By using this 
retainer, the assembling operation can be facilitated. 
Especially when charging directions of two or more gas 
generating means are different at the time of assem- 
bling as in the present invention, it is effective to use the so 
retainer. The retainer may have a canister-like shape 
wade of aluminum or iron, or may be a porous material 
made of wire mesh or the like. 

[0028] The igniter included in the ignition means is 
activated upon' reception of activation signal of the gas 55 
generator which is outputted from a control unit or the 
like. Therefore, a cable for transmitting the activation 
signal from the control unit or the like is connected to 


8 

each of the igniters. Since the gas generator of the 
present invention includes two or more ignition means, 
two or more igniters are included. By pulling out the 
cables connected to the igniters in the same direction, 
the gas generator can be mounted to the module easily 
afterwards. 

[0029] In the multistage gas generator for the air 
bag of the present invention, when the ignition means 
disposed in each of the combustion chambers com- 
prises an igniter which is to be activated by an electric 
signal and a cable for transmitting the electric signal is 
connected to each igniter through a connector, it is pref- 
erable that the connector has a positioning means 
capable of connecting the cable to only one of the ignit- 
ers. That is, in the cables which are connected to the 
respective igniters to transmit different activation signals 
with the aim of adjusting activation timing, if a wrong 
cable is connected to one of the igniters, a desired acti- 
vation output can never be obtained. Thereupon, the 
respective igniters are provided with the respective 
positioning means to be connected to exclusively one of 
the cables, which can prevent the connection error. 
Such positioning means can be realized by forming the 
engaging portions, which is between the igniter and the 
connector and for connecting the igniter and the cable, 
into different shapes for the respective igniters, or by 
forming the connectors with groove and/or projections 
having different positions and/or shapes. Additionally, 
plural cables of the respective igniters can be collected 
to one connector and the connector can be formed with 
the positioning means. The positioning means provided 
in the connector of the invention also includes all cases 
in which any elements determining whether a plug and 
a jack can be connected such as a case in which shape 
and size of a portion (blade or current-carrying plug) 
which connects and energize the connector) or shape 
and size of the case of the connector are different. That 
is, any means which uniquely defines combination of 
connection between the cable and the ignition is 
included. 

[0030] with a gas generator comprising a housing 
having a plurality of combustion chambers therein and 
gas generating means which are different from each 
other in an amount of a generated gas per unit time in 
the respective combustion chambers such as gas gen- 
erating means which are different from each other in at 
least one of burning rate, composition, composition 
ratio, shape and amount, activation performance of the 
gas generator, particularly the change with time of the 
gas discharging amount can be adjusted distinctively 
and arbitrarily. When the gas generating means in each 
of the combustion chambers is independently ignited 
and burnt with arbitrary timing, ignition means which is 
independently ignited and burnt is disposed in each of 
the combustion chambers. As the gas generating 
means, it is possible to use inorganic azide which is 
conventionally and widely used such as azide-based 
gas generating agent based on sodium azide or non- 
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azide-based gas generating agent not based on inor- 
ganic azide. If safety is taken into consideration, non- 
azide-based gas generating agent is desirable. The gas 
generating means is appropriately selected in accord- 
ance with requirements such as burning rate, non-toxic- 5 
ity, combustion temperature, decomposition -starting 
temperature. When gas generating means having differ- 
ent burning rate for each combustion chamber, it is pos- 
sible to use gas generating means having different 
composition or composition ratio itself by using inor- 10 
ganic non-azide such as sodium azide, non-azide such 
as nitroguanidine or the like as fuel and nitrogen source, 
or gas generating means in which the shape of compo- 
sition can be changed such as pellet-like, wafer-like, 
hollow columnar, disk-like, body having a single hole, 75 
porous body or the surface area is changed by size of 
the molded article. Especially when the gas generating 
means is formed into a porous body having a plurality of 
through-holes, although layout of the holes is not lim- 
ited, it is preferable to a distance between an outer end 20 
of the molded article and a center of the hole and a dis- 
tance between the centers of the respective holes are 
substantially equal to each other so that performance of 
the gas generator is stabilized. More specifically, in a 
cylindrical molded article whose cross section is circu- 2 s 
lar, a preferred structure is such that one hole is 
arranged at the center and six holes are formed around 
the hole so that the center of each hole is the apex of 
regular triangles of the equal distances between the 
holes. Further, it is conceived to dispose one hole at a 30 
center and 18 holes around the central hole. The 
number of holes and layout of the holes are determined 
based on combination of easiness of manufacture of the 
gas generating agent, manufacturing cost and perform- 
ance., and accordingly, the number of holes and layout 35 
of the holes are not limited. 

[0031] In a gas generator (pyrotechnic gas genera- 
tor) using solid gas generating means for obtaining gas 
for expanding the air bag, a filter or a coolant is usually 
preferably used for purifying or cooling combustion gas 40 
generated by combustion of the gas generating means. 
Therefore, in the gas generator of the present invention, 
when a combustion gas generated by combustion of the 
gas generating means is purified and/or cooled, filter 
means formed by compressing laminated wire mesh 45 
can be used. If such filter means is formed into self-con- 
tracting structure in which the filter means can be 
pushed radially outward by the pressure of the combus- 
tion gas and its upper and lower ends are pressed by 
the inner surface of the housing, a short pass of the so 
combustion gas between the end surface of the filter 
means and the inner surface of the housing can be 
avoided without providing any special member. Such a 
self -contracting structure can be realized by inclining 
upper and lower inner surfaces of the housing such as 55 
to narrow the inner surfaces, and by inclining upper and 
lower end surfaces of the filter means such as to be 
aligned with the upper and lower inner surfaces of the 


housing. Inside and outside of the filter means can be 
formed into different laminated wire mesh bodies to pro- 
vide a triple structure, so that the inner side of the filter 
means can exhibit protection function of the filter means 
and the outer side of the filter can exhibit suppressing 
expansion function of the filter means. The suppressing 
expansion function can be exhibited by supporting an 
outer periphery of the filter means with an outer layer 
made of laminated wire mesh body, porous cylindrical 
body, annular belt body or the like such as to suppress 
the expansion. 

[0032] When the plurality of combustion chambers 
are provided in the housing and combustion gas is gen- 
erated by combustion of the gas generating means in 
the respective combustion chambers as described 
above, it is preferable that the combustion gas dis- 
charged from each combustion chamber passes 
through a common filter. If all combustion gas passes 
through the common filter means, it is enough to dis- 
pose one filter means in the housing and as a result, the 
entire volume can be reduced, and the manufacturing 
cost can be reduced. Further, the combustion gas pass- 
ing through the common filter means can be discharged 
from a common gas discharge port(s) formed in the 
housing. 

[0033] The above -described gas generator for the 
air bag is accommodated in a module case together 
with an air bag (bag) into which gas generated by the 
gas generator is introduced for expansion, thereby con- 
stituting the air bag apparatus. In this air bag apparatus, 
the gas generator is actuated when an impact sensor 
senses an impact, thereby discharging the combustion 
gas from the gas discharge port of the housing. The 
combustion gas flows into the air bag so that the air bag 
breaks a module cover and expands, thereby forming a 
cushion between a passenger and a hard structural 
member of the vehicle for absorbing the impact. 
[0034] According to the present invention, there is 
provided a multistage gas generator for an air bag in 
which the entire size of the container can be sup- 
pressed, the structure is simple and the gas generator 
can be manufactured easily, the gas generator is actu- 
ated, at the initial stage of actuation, to give a passen- 
ger as a small impact as possible, and, according to 
variation of passengers' physiques (such that a sitting 
height is tall or low, adult or child) and sitting postures 
(such as clinging to a steering wheel), actuation output 
of the gas generator and timing of increase of output 
can be arbitrarily adjusted in order to restrain the pas- 
senger safely. 

[0035] Further in the gas generator of the invention, 
at least one of the combustion chambers is disposed 
eccentrically with respect to the housing, the ignition 
means provided for each of the combustion chambers is 
disposed in the housing eccentrically with respect to the 
housing. With this feature, it is possible to maximize the 
flexibility of the combustion chamber while suppressing 
the size of the housing in its radial direction. 
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[0036] The gas generator of the eccentric structure 
can be realized by including AIM, a connector, a self- 
contracting type filer which will be explained later, or 
combination thereof. The gas generator can also be 
realized by combining other parts described in the 5 
present specification. 

[0037] According to the present invention, the gas 
generator for the air bag includes a plurality of igniters, 
activation signals are outputted from the ignition signal- 
outputting means to the igniters respectively, connec- w 
tion error between each igniter and the ignition signal 
outputting apparatus outputting section is eliminated, 
and the multistage type gas generator can always actu- 
ate with desired output. Therefore, in the multistage 
type air bag apparatus capable of adjusting actuation is 
output and timing of output increase, desired actuation 
performance can always be obtained. 
[0038] Further, also when the filter means radially 
expands by passage of the activation gas, since the 
inclining end surface of the filter means is in contact with 20 
the supporting portion in the housing and the surface 
contact between both the members can be maintained, 
and thereby, short pass of the activation gas can be 
effectively avoided. Since the filter means is a member 
capable of expanding, high assembling accuracy is not 25 
required, and assembling operation into the hosing can 
be easily carried out. 

Brief Description of the Drawings 

30 

[0039] 

Fig. 1 is a vertical cross sectional view showing one 
embodiment of a gas generator of the present 
invention; 35 
Fig. 2 is a plan view of the embodiment; 
Fig. 3 is a partial cross sectional view of the gas 
generator of the invention; 

Fig. 4 is a rear view of the gas generator of the 
invention; 40 
Fig. 5 is a partial perspective view showing posi- 
tioning means; 

Ftg. 6 is a partial cross sectional view showing a fil- 
ter of self -contracting structure; 

Fig. 7 is a rear view of the gas generator showing a as 
positioning portion; 

Fig. 8 is a vertical cross sectional view showing 
another embodiment of the gas generator of the 
invention; 

Fig. 9 is a view showing a structure of an air bag so 
apparatus of the invention; 

Fig. 1 0 is a schematic vertical cross sectional view 
showing one embodiment of the air bag apparatus 
of the invention; 

Fig. 11 is a schematic perspective view showing 55 
another embodiment of the air bag apparatus; 
Fig. 12 is a schematic perspective view showing an 
embodiment of defining means; 


Rg. 13 is a schematic perspective view showing 
another embodiment of defining means; 
Fig. 14 is a schematic perspective view showing 
another embodiment of the air bag apparatus; 
Fig. 1 5 is a schematic perspective view showing still 
another embodiment of the air bag apparatus; 
Rg. 1 6 is a schematic perspective view showing still 
another embodiment of defining means; 
Rg. 17 is a schematic perspective view showing 
another embodiment of the air bag apparatus; 
Rg. 18 is a vertical cross sectional view showing 
another embodiment of the gas generator of the 
present invention; 

Rg. 19 is a vertical cross sectional view showing 
the embodiment of a gas generator of the present 
invention; 

Rg. 20 is a vertical cross sectional view showing an 
embodiment of filter means of the invention; 
Rg. 21 is a vertical cross sectional view showing 
another embodiment of the filter means; 
Rg. 22 is a vertical cross sectional view showing 
another embodiment of the gas generator; 
Rg. 23 is a vertical cross sectional view showing 
still another embodiment of the gas generator; 
Rg. 24 is a vertical cross sectional view showing 
another embodiment of the gas generator; 
Rg. 25 is a vertical cross sectional view showing 
another embodiment of the gas generator; 
Rg. 26 is a phantom view of the gas generator 
shown in Fig. 25; 

Rg. 27 is a vertical cross sectional view showing 
another embodiment of the gas generator; 
Rg. 28 is a vertical cross sectional view showing 
one embodiment of the gas generator of the inven- 
tion; 

Fig. 29 is a exploded perspective view of an essen- 
tial portion showing a partition wall; 
Rg. 30 is a exploded perspective view of an essen- 
tial portion showing the positioning means; 
Rg. 31 is a vertical cross sectional view showing 
another embodiment of the gas generator for an air 
bag; 

Rg. 32 is a vertical cross sectional view showing 
still another embodiment of the gas generator for 
the air bag; and 

Rg. 33 is a phantom view of the gas generator 
shown in Fig. 31. 

Rg. 34 is a plain view of the present embodiment 
having a deflector plate. 

Explanation of Symbols 

[0040] 

1 diffuser shell 

2 closure shell 

3 housing 

4 inner shell 
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5 

opening portion 

8 

transfer charge 

10 

gas discharge port 

25 

coolant/filter 

32 

flange 

50 

first combustion chamber 

51 

first igniter 

52 

first gas generating agent 

60 

second combustion chamber 

61 

second igniter 

62 

second gas generating 


agent 

101 

gas generator for air bag 

102 

activation signal outputting 


means 

103 

air bag 

107 

activation signal outputting 


portion 

108 

igniter 

109 

lead wire 

110 

connector 

301 

diffuser shell 

302 

closure shell 

303 

housing 

305 

filter means 

309 

gas generating agent 

311 

igniter 

351 

inclining end surface of filter 


means 

352/452, 552, 652, 752 

inclining surface (supporting 


portion) 

353 

filter means supporting 


means 

453, 553, 653, 753 

inclining portion of housing 

803 

housing 

822 

coolant/fitter 

1105a 

first combustion chamber 

1105b 

second combustion chamber 

1107 

partition wall 

1109a 

first gas generating agent 

1109b 

second gas generating 


agent 

1112a 

first igniter 

1112b 

second igniter 

1113 

initiator collar 

1185 

automatic ignition material 


(AIM) 


Mode for Carrying Out the Invention 

50 

[0041] A multistage gas generator for an air bag of 
the present invention will be explained below based on 
embodiments shown in the drawings. 

Embodiment of eccentric structure 55 

[0042] Fig. 1 is a vertical cross sectional view show- 
ing one embodiment of the gas generator of the present 


invention. The gas generator shown in Fig. 1 has a 
structure suitable to be disposed on a driver side. 
[0043] In Fig. 1 , the gas generator includes a cylin- 
drical housing 3 which is formed by joining, using friction 
welding, a diffuser shell 1 having a gas discharge port 
10 and a closure shell 2 forming an interior accommo- 
dating space with the diffuser shell. A capsule-like inner 
shell 4 whose horizontal cross section is circular and 
upper end thereof is closed is disposed and fixed in the 
housing 3 eccentrically with respect to a center axis of 
the housing. An eccentric degree of the inner shell with 
respect to the housing can be appropriately changed in 
accordance with a desired volume ratio of the combus- 
tion chambers. The eccentric degree might be changed 
depending upon a structure inside the housing, e.g., 
whether or not there exists a coolant/filter 25. For exam- 
ple, when the coolant/filter 25 is placed such as to be 
opposed to a peripheral wall surface as in the gas gen- 
erator shown in Rg. 1, the eccentric degree can be 
appropriately selected within a range of 10 to 75%. 
However, since this numeral range might be changed 
depending upon a size of the igniter and the like, the 
numeric value range is shown as an index of eccentric- 
ity of the inner shell 4 in the gas generator shown in Fig. 
1, 

[0044] The horizontal cross sectional shape of the 
inner shell can be formed into various shapes such as 
rectangular shape and elliptic shape. In view of facilitat- 
ing joint to the closure shell 2 and the like, the horizontal 
cross sectional shape of the inner shell is preferably 
formed into circular. In other words, the horizontal plane 
cross sectional shape of the inner shell 4 needs to be 
circular, when the inner shell 4 is joined to the closure 
shell 2 by the friction welding. Further, when these 
members are joined by laser welding, it is necessary to 
keep the laser irradiation distance constant. 
[0045] The inner shell 4 is disposed while securing 
a slight gap between the inner shell 4 and the coolant/fil- 
ter 25. This gap is secured to form a gas flow between 
the coolant/filter 25 and the inner shell 4 and to effec- 
tively use the entire surface of the filter 25. And when an 
opening portion of the inner shell 4 is opened as will be 
described later, the coolant/filter 25 will not hinder 
because of the gap. Therefore, this gap is appropriately 
selected in a range of the above purpose. 
[0046] The inner shell 4 defines a first combustion 
chamber 50 and a second combustion chamber 60. 
That is, the first combustion chamber 50 is provided out- 
side the inner shell, and the second combustion cham- 
ber 60 is provided inside the inner shell 4. A volume 
ratio of the first combustion chamber 50 and the second 
combustion chamber 60 (a volume of the first combus- 
tion chamber: a volume of the second combustion 
chamber) is set to 3.3:1 in the present embodiment, but 
this ratio can be appropriately selected within a rage of 
97:1 to 1:1. This volume ratio also might be changed 
depending upon a size of the igniter, a shape of the gas 
generating agent and the like. Therefore, the numeric 
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value range is shown as a range which can be selected 
in the structure of the gas generator shown in Fig. 1 . 
[0047] Gas generating agent (52, 62) are respec- 
tively accommodated in the second combustion cham- 
ber 60 and the first combustion chamber 50 which are 5 
isolated form each other by the inner shell 4. The first 
gas generating agent 52 is accommodated in the first 
combustion chamber 50, and the second gas generat- 
ing agent 62 is accommodated in the second combus- 
tion chamber 60. In the present embodiment, the first w 
gas generating agent 52 and the second gas generating 
agent 62 are the same in shape and the like, the respec- 
tive combustion chambers can accommodate gas gen- 
erating means which are different from each other in at 
least one of burning rate, composition, composition ratio 15 
and amount 

[0048] The inner shell 4 defining the first combus- 
tion chamber 50 and the second combustion chamber 
60 is disposed eccentrically with respect to the center 
axis of the housing 3. The second combustion chamber 20 
60 provided inside the inner shell 4 is also eccentric with 
respect to the housing 3. Igniters are respectively dis- 
posed in the first combustion chamber 50 and the sec- 
ond combustion chamber 60, and among them, the 
second igniter 61 disposed in the second combustion 25 
chamber is disposed at a center of the second combus- 
tion chamber 60 which is eccentric with respect to the 
center axis of the housing 3. As a result, flame gener- 
ated due to the actuation of the igniter 61 can uniformly 
burn the second gas generating agent 62. Further, the 30 
second igniter 61 and the first igniter 51 which is dis- 
posed in the first combustion chamber 50 are both dis- 
posed eccentrically with respect to the center axis of the 
housing 3. By disposing the first and second igniters as 
well as the inner shell eccentrically with respect to the 35 
center axis of the housing 3, variation in volume ratio of 
the first and second combustion chambers can be 
expanded, and a size of the housing 3 in its radiat direc- 
tion can be suppressed to the minimum. 
[0049] Among the igniters disposed in the respec- 40 
tive combustion chambers, the igniter 51 disposed in 
the first combustion chamber 50 has transfer charge 8 
around and above the igniter 51. The transfer charge 8 
is accommodated in a transfer charge container 26 in 
order to facilitate assembly of the gas generator, and to 45 
prev nt the transfer charge 8 from being dispersed in 
the first combustion chamber 50 due to impacts or 
vibrations caused while the transfer charge is mounted 
in a vehicle so that the ignition performance with respect 
to the first gas generating agent 52 is deteriorated. The so 
transfer charge container 26 is made of aluminum hav- 
ing such a thickness (e.g., about 200jim) that the con- 
tainer 26 is easily broken by combustion of the transfer 
charge 8 in the transfer charge container 26 to transfer 
flame to its surroundings. A transfer charge such as that 55 
disposed in the first combustion chamber 50 is not nec- 
essarily needed for the second combustion chamber 
60. This is because the second gas generating agent 62 


is ignited more easily, than the first gas generating 
agent 52, and the pressure of the second combustion 
chamber is increasing in a sealed state until the break- 
ing member 7 for sealing a hole 6 of the below- 
described inner shell 4 is ruptured. The breaking mem- 
ber 7 is not ruptured even when the internal pressure of 
the first combustion chamber 50 increases due to the 
combustion of the first gas generating agent 52 but it is 
ruptured when the internal pressure of the second com- 
bustion chamber 60 increases more than that of the first 
combustion chamber 50. However, the transfer charge 
can be used as required. 

[0050] A cylindrical member 36 is disposed in the 
first combustion chamber 50 so as to surround the first 
igniter 51 and a radially outer side of the transfer charge 
8 disposed above the first igniter 51. The cylindrical 
member 36 is formed into a cylindrical shape whose 
upper and lower ends are opened, one end thereof is fit- 
ted over an outer periphery of a portion to which the 
igniter 51 is fixed without gap, and the other end is inter- 
posed by the retainer 1 1 provided in the vicinity of an 
inner surface of a ceiling portion of the diffuser shell 1 
and fixed to a predetermined location. The cylindrical 
member 36 is formed at its peripheral wall with a plural- 
ity of flame-transferring holes 37. Flame generated by 
combustion of the transfer charge 8 ejects from the 
flame-transferring holes 37, and then ignites and burns 
the first gas generating agent provided outside the cylin- 
drical member. It is preferable that the cylindrical mem- 
ber is made of the same material as that of the housing 
3. 

[0051 ] Especially in the gas generator shown in this 
embodiment, the first combustion chamber 50 is 
formed, as shown in Fig. 2, into annular shape similar to 
falcate shape whose circular inner side thereof is 
punched out circularly, and the first gas generating 
agent 52 is disposed in this. Therefore, unlike the sec- 
ond combustion chamber 60, in the first combustion 
chamber 50, a distance between the gas generating 
agent 52 and the ignition 51 is varied depending upon a 
location where the gas generating agent 52 is accom- 
modated. Accordingly, when the igniter 51 is ignited, the 
first gas generating agents 52 is ignited and burnt une- 
venly. For this reason, the directions of the flame-trans- 
ferring holes 37 formed in the peripheral wall of the 
inner cylindrical member 36 are restricted such that the 
flame of the transfer charge 8 is ejected in the direction 
along an inner wall surface 50a of the first combustion 
chamber 50 (the direction shown with the arrows in Rg. 
2). With this arrangement, the gas generating agent 52 
located behind the second combustion chamber 60 
(i.e., the inner shell 4) can also be burnt uniformly. In this 
embodiment, the inner wall surface 50a coincides with a 
surface of the coolant/filter 25. 

[0052] As another example of the injecting-direction 
restricting means, instead of the inner cylindrical mem- 
ber 36, it is possible to use a cup-like container having a 
nozzle on the peripheral wall thereof for ejecting flame 
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of the first ignition means (the igniter 51 and the transfer 
charge 8 in Fig. 1) in a direction along an inner wall sur- 
face 50a of the first combustion chamber 50 (direction 
shown with the arrows in Fig. 2). Therefore, the cup-like 
container as the injecting-direction restricting means 
can envelop at least the ignition 51 and the transfer 
charge 8 to restrict the injecting direction of the flame, 
and is used being mounted (put on) around the first igni- 
tion means. Even when such an injecting-direction 
restricting means is used, it is preferable that the first 
ignition means disposed inside thereof includes a trans- 
fer charge which is to be ignited and burnt by the igniter 
and actuation of the igniter. 

[0053] Another example of the injecting-direction 
restricting means is a deflector plate 99 shown in Fig. 34 
which reflect the flame in direction shown with arrows to 
restrict the direction. For example, a concave plate is 
placed between the combustion chamber and the hous- 
ing. The deflector plate may be inside the filter or out- 
side the filter The deflector plate functions to control the 
direction of flame from the first igniter and also functions 
to control a flow of gas generated by combustion of the 
gas generating agent. 

[0054] The inner shell 4 defining the first combus- 
tion chamber 50 and the second combustion chamber 
60 is of capsule-like shape as described above, and a 
plurality of opening portion 5 are formed on the periph- 
eral wall thereof. The opening portion 5 formed such 
that they are opened only by combustion of the second 
gas generating agent 62 disposed in the second com- 
bustion chamber 60, and such that they are not opened 
by combustion of the first gas generating agent 52 dis- 
posed in the first combustion chamber 50. In the 
present embodiment, the opening portions 5 comprise a 
plurality of holes 6 formed in the peripheral wall of the 
inner shell 4 and a breaking member 7 for closing these 
holes. As for the breaking member 7, a stainless seal 
tape is used. The breaking member 7 is formed such 
that it opens the holes 6 by being broken, peeled, burnt 
or detached exclusively due to the combustion of the 
second gas generating agent 62, and such that the 
breaking member 7 is not broken by combustion of the 
first gas generating agent 52. Alternatively, as another 
way to prevent the opening portions of the inner shell 4 
from opening by the first gas generating agent 52, it is 
also possible to cover the opening portions 5 of the 
inner shell 4 with a shielding plate or the like which is 
obtained by forming a shielding plate having appropri- 
ate shape, for example, by forming a band-like member 
into annular shape, so that the flame caused by com- 
bustion of the first gas generating agent 52 does not 
come into direct contact with the opening portion 5. 
[0055] Alternatively, the opening portions 5 can also 
be realized by forming a notch 12 in the peripheral wall 
of the inner shell 4 as shown in Fig. 3a, or by partially 
reducing the thickness of the peripheral wall of the inner 
shell as shown in Fig. 3b. When the opening portions 
are opened, the first combustion chamber 50 and the 


second combustion chamber 60 communicate with 
each other, and the combustion gas generated in the 
second combustion chamber 60 passes through the 
first combustion chamber 50 and then, is discharged 
5 outside the housing 1 . 

[0056] The inner shell 4 is fixed by connecting an 
opened lower portion 13 thereof to the closure shell 2. 
When the closure shell 2 includes a collar portion 2a for 
fixing the igniter, the inner shell 4 can be mounted to the 
w collar portion 2a. In the gas generator shown in Fig. 1 , 
the closure shell 2 is formed such that a circular collar 
portion having a size capable of fixing two igniters is 
integrally connected to a bottom surface of the cylindri- 
cal shell portion 2b which is connected to the diffuser 
15 shell 1 . The inner shell 4 is connected the collar portion 
2a. The collar portion 2a can be formed integrally on the 
bottom surface of the circular cylindrical shell portion 2b 
as a circle having a size capable of fixing for each 
igniter. Further, the collar portion 2a can be formed inte- 
20 gralfy on the bottom surface of the cylindrical shell por- 
tion 2b. In such a case, the inner shell 4 can directly be 
mounted to the bottom surface of the cylindrical shell 
portion 2b other than the collar portion 2a of the closure 
shell. 

25 [0057] The joint of the inner shell 4 and the closure 
shell 2 can be performed by friction welding, crimping, 
resistance welding, or convex -concave joint, When both 
members are joined by the friction welding, it is prefera- 
ble to join the members while fixing the closure shell 2. 

30 With this arrangement, even if axes of the inner shell 4 
and the closure shell 2 are not aligned with each other, 
the friction welding can be carried out stably. If the fric- 
tion welding is carried out while the inner shell 4 is fixed 
and the closure shell 2 is rotated, since the center of 

35 gravity of the closure shell 2 is deviated from the rotation 
center, the friction welding can not be carried out stably. 
Thereupon, in the present invention, the friction welding 
is carried out while the closure shell 2 is fixed, the inner 
shell 4 is rotated. At the time of the friction welding, in 

40 order to dispose the inner shell 4 into the predetermined 
position constantly, it is desirable that the closure shell 2 
is positioned and fixed. Therefore, it is desirable that the 
closure shell 2 is appropriately provided with a position- 
ing means. 

45 [0058] A gas generating agent fixing member 14 is 
disposed in the inner shell 4 for safely and smoothly 
connect the closure shell 2. When the inner shell 4 is 
friction-welded to the closure shell 2, the gas generating 
agent fixing member 14 is used for preventing the gas 

so generating agent 62 from coming into direct contact with 
the closure shell 2 and for securing the installation 
space of the igniter 61 in a space formed by the inner 
shell 4. When the inner shell 4 is mounted to the closure 
shell 2, it can be mounted not only by the above- 

?5 described friction welding, but also by resistance weld- 
ing, crimping, convex-concave joint or the like. In that 
case also, by using the gas generating agent fixing 
member 14, the assembling operation is facilitated. As 


11 

BNSDOCID:<EP 1053916A1J > 


19 


EP 1 053 916 A1 


20 


the gas generating agent fixing member 14, a canister 
made of aluminum having such a thickness that it is 
easily broken by combustion of the gas generating 
agent 62. Rather than this, it is possible to use appropri- 
ate members to achieve the above object such as 5 
porous member using wire mesh (a material, a shape 
and the like are not limited). When the gas generating 
agent fixing member 1 4 is not used, a single-hole cylin- 
drical gas generating agent 62 is formed into a gas gen- 
erating agent solid having the same shape as that of the j< 
inner space of the inner shell 4, and this solid can be 
disposed in the inner shell 4. In this case, the gas gen- 
erating agent fixing member 14 may be omitted. 
[0059] In the present embodiment, the collar por- 
tion 2a of the closure shell 2 is formed into a size capa- 11 
ble fixing the two igniters 51 and 61 side by side. With 
this arrangement, if the two igniters 51 and 61 are previ- 
ously fixed to the collar portion 2a by crimping or the 
like, and the collar portion 2a is integrally formed with 
the cylindrical shell portion 2b to form the closure shell 2c 
2, the two igniters 51 and 61 can be fixed to the closure 
shell 2. Although the first igniter 51 and the second 
igniter 61 are shown with the same size in the drawing, 
they can have different outputs for the respective com- 
bustion chamber. 25 
[0060] In this embodiment, as shown in a bottom 
view of Fig. 4, cables 15 which are respectively con- 
nected to the igniters 51 and 61 for transmitting actua- 
tion signals are pulled out in the same direction. 
Positioning means are formed on locations where the 30 
igniters 51 and 61 are disposed so that the respective 
cables 15 can be specified to be connected to the 
respective igniters. As shown in the enlarged views of 
essential portion of Figs. 5a to 5d, such positioning 
means can be realized by using connectors 16 having 35 
different shapes for the respective igniters. In the posi- 
tioning means shown in Fig. 5a, the connectors 16 are 
formed with positioning grooves (or projections) 17, and 
projections (or grooves) 18 corresponding to the posi- 
tioning grooves (or projections) 17 are different from 40 
each other for the respective igniters. That is, positions 
of the grooves (or projections) 1 7 of the respective con- 
nectors are changed so that, at the time of mounting the 
connectors 16 to the gas generator, if the connectors 16 
are not mounted in a right direction, the connectors 45 
interfere with each other and can not be mounted cor- 
rectly. In the positioning means shown in Fig. 5b, only 
one of connectors 21 is provided with a positioning 
groove (or projection) 19. That is, a connector 21 A hav- 
ing the groove (or projection) 1 9 can be connected to an so 
igniter 22b which does not have a projection (or groove) 
20, but a connector 21 B which does not have the grove 
(or projection) 1 9 can not be connected to an igniter 22a 
having the projection (or groove) 20. As a result, con- 
nection error of the connectors 21 can be easily found at 55 
the time of assembling. In Fig. 5c, connecting portions 
23 themselves of the connectors are different from each 
other. In Fig. 5d, two connectors are formed into one 


connector, and a positioning groove (or projection) 24 is 
formed. As the positioning means, other means for elim- 
inating connection error of connector can be appropri- 
ately employed. 

[0061] A coolant/filter 25 as filter means for purify- 
ing/cooling the combustion gas generated by combus- 
tion of the gas generating agent is disposed in the 
housing 3. Gases generated by combustion of the first 
and second gas generating agents commonly pass 
through the coolant/filter 25. In order to prevent the 
short pass such that the combustion gas passes 
through a space between the end surface of the cool- 
ant/filter 25 and the inner surface of the ceiling of the d'rf- 
fuser shell 1, the upper and lower inner peripheral 
surfaces of the coolant/filter 25 and the inner surface of 
the housing can be covered with an inwardly-bending 
flange-like short pass preventing member. 
[0062] An outer layer 27 for preventing the cool- 
ant/filter 25 from expanding due to passage of combus- 
tion gas. This outer layer 27 can be formed using not 
only a laminated wire mesh body, but also a porous 
cylindrical member provided at its peripheral wall sur- 
face with a plurality of through-holes, or a belt-like sup- 
pressing layer comprising an annular band-like member 
having a predetermined width. The outer layer is pro- 
vided at its outer side with a gap 28 having a predeter- 
mined width so that the combustion gas can pass 
through the entire surface of the filter. The gas dis- 
charge port 10 formed in the diffuser shell 1 is closed by 
a seal tape 29 for preventing outside air from entering. 
This seal tape 29 is ruptured when the gas is dis- 
charged. The purpose of the seal tape 29 is to protect 
the gas generating agent from outside moisture, and the 
seal tape 29 does not affect any performance adjust- 
ment such as combustion internal pressure at all. The 
gas caused by combustion of the first gas generating 
agent 52 and the gas caused by combustion of the sec- 
ond gas generating agent 62 both pass through the gas 
discharge port 1 0. 

[0063] As shown in Fig. 6 or other drawing, as the 
filter means for purifying and/or cooling the combustion 
gas, self-contracting type filter means 30 whose upper 
and lower end surfaces are inclined in the outer periph- 
eral direction. When the self-contracting type filter 
means 30 is used, it is preferable that the upper and 
inner surfaces 31 of the housing are inclined so as to be 
narrowed. As a result, the upper and lower end surfaces 
of the filter means 30, when pushed radially outward by 
combustion gas, abuts against the inner surface 31 of 
the housing, and it is possible to prevent the short pass 
of the combustion gas therebetween. 
[0064] As described above, in the gas generator 
shown in Fig. 1, the igniters 51 , 61 and the inner shell 4 
are disposed eccentrically with respect to the housing 3. 
In such a gas generator, when the diffuser shell 1 and 
the closure shell 2 are joined by the friction welding, by 
fixing the closure shell 2 while the friction welding is car- 
ried out, both the shells can be joined stably. Especially 
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when the inner shell 4 is directly mounted to the closure 
shell 2 by the friction welding, as shown in Fig. 7, it is 
preferable that the closure shell 2 is provided with a 
flange portion 32 for mounting the gas generator to the 
module case and a positioning portion 34 which has 5 
their peripheries notched is formed on a portion consti- 
tuting the flange portion 32 such as a projection 33. If 
the positioning portion 34 is formed in this manner, 
since the closure shell 2 is fixed at any time in the con- 
stant direction according to the positioning portion 34, jq 
the inner shell 4 can reliably be mounted to the prede- 
termined position. 

[0065] In the gas generator formed in the above- 
described manner, when the first igniter 51 which is dis- 
posed inside the first combustion chamber 50 provided 15 
outside the inner shell 4 is actuated, the first gas gener- 
ating agent 52 in the combustion chamber 50 is ignited 
and burnt to generate the combustion gas. Since a gap 
through which the gas can pass is secured between the 
inner shell 4 and the coolant/filter 25, the combustion 20 
gas can pass through the entire coolant/filter 25. While 
the combustion gas passes through the coolant/filter 25, 
the gas is purified and cooled and then, is discharged 
from the gas discharge port 10. 

[0066] On the other hand, when the second igniter 25 
61 disposed in the inner shell 4 is actuated, the second 
gas generating agent 62 is ignited and burnt to generate 
the combustion gas. This combustion gas opens the 
opening portion 5 of the inner shell 4, and flows into the 
first combustion chamber 50 from the opening portion 5. 30 
Thereafter, the combustion gas passes through the 
coolant/filter 25 and is discharged from the gas dis- 
charge port 10 like the combustion gas of the first gas 
generating agent 52. The seal tape 29 closing the gas 
discharge port 10 is ruptured by passage of the com- 35 
bustion gas generated in the housing 3. The second gas 
generating agent 62 is ignited and burnt by the actua- 
tion of the second igniter 61 , and is not directly burnt by 
combustion of the first gas generating agent 52. This is 
because that the opening portion 5 of the inner shell 4 is 40 
opened exclusively by combustion of the second gas 
generating agent 62, and is not opened by combustion 
of the first gas generating agent 52. However, as shown 
in Fig. 8, when the automatic ignition material (AIM) 35 
which is to be ignited by combustion heat of the first gas 45 
generating agent 52 transmitted from the housing 1 and 
the like is accommodated in the second combustion 
chamber 60, the second gas generating agent 62 can 
be burnt indirectly through the combustion of the first 
gas generating agent 52. 50 
[0067] That is, in the above-described multistage 
gas generator for an air bag, the first and second gas 
generating agents 52 and 62 are respectively ignited 
and burnt by the first and second igniters independently, 
However, there is a case that electric current is allowed 55 
to flow only to the first igniter 51 to ignite and burn exclu- 
sively the gas generating agent 52 in the first combus- 
tion chamber 50 intentionally. That is, the second gas 


generating agent 62 and the second igniter 61 are left 
unburnt intentionally. In such a case, inconvenience is 
caused at the time of later disposal or damping. There- 
fore, ft is preferable that, after the actuation of the gas 
generator (only the first igniter), the gas generating 
agent 62 of the second combustion chamber 60 is burnt 
at further delayed timing (e.g., 100 milliseconds or 
more) than the normal delay ignition timing (e.g., 10 to 
40 milliseconds) for actuating the second igniter 61. 
Thereupon, the automatic ignition material 35 which is 
to be ignited and burnt by transmission of the combus- 
tion heat of the first gas generating agent 52 is provided 
in the gas generator shown in Fig. 8. The second gas 
generating agent 62 is ignited by the automatic ignition 
material 35 when a sufficient period of time longer than 
the delayed timing (i.e., actuation interval between the 
igniters) when the second igniter 61 is actuated after a 
predetermined time lag is elapsed since the first igniter 
51 is actuated. That is, this is different from the case 
that combustion of the second gas generating agent 62 
is delayed (in other words, ignition of the second igniter 
is delayed) in order to adjust the actuation performance 
of the gas generator. Further, the gas generating agent 
62 is never be ignited and burnt by the automatic igni- 
tion material 35 during the period when the actuation 
current to the second igniter 61 is delayed arbitrarily in 
order to adjust actuation performance of the gas gener- 
ator. The automatic ignition material 35 can be com- 
bined with the second igniter 61 . 
[0068] According to the gas generator formed in the 
above- described manner, the output mode (actuation 
performance) of the gas generator can be adjusted arbi- 
trarily by adjusting the igniting timing of the two igniters 
51 and 61, e.g., by actuating either of the first and sec- 
ond igniters 51 and 61 at first or by actuating both the 
igniters simultaneously. Therefore, in various conditions 
such as speed of the vehicle and environment tempera- 
ture at the time of collision, development of the air bag 
in the air bag apparatus described later can be made 
most suitably. Especially in the gas generator shown in 
Fig. 1, since the two combustion chambers are 
arranged in the radial direction, the height of the gas 
generator can be suppressed to the minimum. 
[0069] Also, shapes, composition, composition ratio 
and amount and the like of the gas generating agent 
can be appropriately changed for obtaining desired out- 
put mode. 

Embodiment of an air bag apparatus 

[0070] Fig. 9 shows an embodiment of an air bag 
apparatus according to the present invention in the case 
of constructing the air bag apparatus in such a manner 
as to include a gas generator using the electric ignition 
type ignition means. 

[0071] The air bag apparatus comprises a gas gen- 
erator 200, an impact sensor 201, a control unit 202, a 
module case 203 and an air bag 204. In the gas gener- 
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ator 200, the gas generator described with reference to 
Fig. 1 is used and the actuation performance thereof is 
adjusted so as to apply as a small impact as possible to 
the occupant at the initial stage of the actuation of the 
gas generator. 

[0072] The impact sensor 201 can comprises, for 
example, a semiconductor type acceleration sensor. 
This semiconductor type acceleration sensor is struc- 
tured such that four semiconductor strain gauges are 
formed on a silicone base plate to be bent when the 
acceleration is applied, and these semiconductor strain 
gauges are bridge-connected. When the acceleration is 
applied, the beam defects and a strain is produced on 
the surface. Due to the strain, a resistance of the semi- 
conductor strain gauge is changed, and the structure is 
made such that the resistance change can be detected 
as a voltage signal in proportion to the acceleration. 
[0073] The control unit 202 is provided with an igni- 
tion decision circuit, and the structure is made such that 
the signals from the semiconductor type acceleration 
sensor is inputted to the ignition decision circuit. The 
control unit 202 starts calculation at a time when the 
impact signal from the sensor 201 exceeds a certain 
value, and when the calculated result exceeds a certain 
value, it outputs an activating signal to the igniter 51 , 61 
of the gas generator 200. 

[0074] The module case 203 is formed, for exam- 
ple, by a polyurethane, and includes a module cover 
205. The air bag 204 and the gas generator 200 are 
stored in the module case 203 so as to be constituted as 
a pad module. This pad module is generally mounted to 
a steering wheel 207 when being mounted to a driver 
side of an automobile. 

[0075] The air bag 204 is formed by a nylon (for 
example, a nylon 66), a polyester or the like, is struc- 
tured such that a bag port 206 thereof surrounds the 
gas discharge port of the gas generator and is fixed to a 
flange portion of the gas generator in a folded state. 
[0076] When the semiconductor type acceleration 
sensor 201 detects the impact at a time of collision of 
the automobile, the signal is transmitted to the control 
unit 202, and the control unit 202 starts calculation at a 
time when the impact signal from the sensor exceeds a 
certain value. When the calculated result exceeds a cer- 
tain value, it outputs the activating signal to the igniter 
51, 61 of the gas generator 200. Accordingly, the igniter 
51, 61 is activated so as to ignite the gas generating 
agent, and the gas generating agent burns and gener- 
ates the gas. The gas is discharged into the air bag 204, 
by whereby the air bag breaks the module cover 205 so 
as to inflate, thereby forming a cushion absorbing an 
impact between the steering wheel 207 and the occu- 
pant. 

[0077] The gas generator of eccentric structure can 
be realized by the AIM, the communication hole, the 
connector, the self-contracting type filter or a combina- 
tion thereof. The gas generator can also be realized by 
combining other parts described in the present specifi- 


cation. 

[0078] The present invention includes a gas gener- 
ator or an air bag apparatus including AIM, the commu- 
nication hole, the connector, the self-contracting type 
5 filter. The AIM, the communication hole, the connector, 
the self-contracting type filter disclosed here are suita- 
ble for the eccentric structure and can be used in com- 
bination. 

w (AIM) 

[0079] Namely, a gas generator for an air bag of the 
present invention comprises a housing including a gas 
discharge port, igniting means which is accommodated 

15 in the housing and to be actuated on an impact, and gas 
generating means which is accommodated in the hous- 
ing and to be ignited and burnt by the ignition means 
and generate combustion gas for expanding the air bag, 
wherein two or more combustion chambers for accom- 

20 modating gas generating means are provided being 
partitioned in the housing, and the automatic ignition 
material (AIM) to be ignited and burnt by transmitted 
heat is disposed in either of the combustion chambers. 
[0080] A communication hole which allows mutual 

25 communication between the combustion chambers can 
also be provided. 

[0081] For example, if the gas generating means 
accommodated in the plurality of combustion chambers 
are burnt at different timing in the respective combustion 

30 chambers, it is preferable that the automatic ignition 
material (AIM) is disposed in the combustion chamber 
in which the gas generating means to be burnt at 
delayed timing is accommodated. In this case, the auto- 
matic ignition material (AIM) can be ignited and burnt by 

35 transmitted heat generated by combustion of gas gener- 
ating agent which has been burnt first. It is preferable 
that the automatic ignition material burns the gas gener- 
ating agent to burn at delayed timing after 100 millisec- 
onds or longer from the point when the ignition means 

40 for igniting the gas generating means which is burnt first 
is actuated. Further, the automatic ignition material can 
be disposed in combination with the igniter included in 
the ignition means which ignites and burns the gas gen- 
erating means which is burnt at a delayed timing (or 

45 which may still remain after the actuation of the gas 
generator). 

[0082] The gas generator which burns the gas gen- 
erating means in the respective combustion chambers 
at different timing can be realized by a gas generator in 

50 which an ignition means includes a transfer charge to 
be ignited and burnt by the actuation of a igniter, and the 
transfer charge is divided for each igniter and to be inde- 
pendently ignited and burnt at each igniter, and gas 
generating means accommodated in the plurality of 

55 combustion chambers are to be ignited and burnt by 
flame caused by combustion of the transfer charges in 
different sections. 

[0083] For example, in the gas generator in which 
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two combustion chamber for accommodating the gas 
generating means are provided in the housing, the first 
gas generating means which burns first and the second 
gas generating means which burns at delayed timing 
are respectively disposed in the combustion chambers, 
and the first ignition means for igniting the first gas gen- 
erating means and the second ignition means for ignit- 
ing the second gas generating means are provided, the 
automatic ignition material (AIM) is provided in the 
igniter included in the second combustion chamber or 
the second ignition means. As the automatic ignition 
material (AIM), the material, which is ignited and burnt 
by the heat transmitted through the housing which is 
generated by combustion of the first gas generating 
means, is used. 

[0084] Two combustion chambers for accommodat- 
ing the gas generating means can be provided in the 
housing concentrically adjacent to one another in the 
radial direction of the housing, and a communication 
hole which allows communication between the combus- 
tion chambers can be provided. 

[0085] As the automatic ignition material (AIM) 
which can be used in the present invention, the material 
which can be ignited and burnt at least by combustion 
heat (i.e. transmitted heat) of the gas generating means 
(which has been burnt first) transmitted from the hous- 
ing and the like. An example of such material is nitrocel- 
lulose. 

[0086] However, since these may be changed, nat- 
urally, by kinds of gas generating means to be used, a 
heat transfer member (e.g., housing) for transmitting the 
combustion heat, a distance from a position where the 
gas generating means to be burnt first is accommo- 
dated, it is necessary to appropriately employ these at 
the stage of design. 

[0087] The above-described gas generator for the 
air bag is accommodated in a module case together 
with an air bag (bag) which introduces a gas generated 
by the gas generator to expand, thereby constituting the 
air bag apparatus. In this air bag apparatus, the gas 
generator is actuated in reaction that an impact sensor 
senses an impact, thereby discharging the combustion 
gas from the gas discharge port of the housing. The 
combustion gas flows into the air bag so that the air bag 
breaks a module cover and expands, thereby forming a 
cushion between a passenger and a hard structural 
member of the vehicle for absorbing the impact. 

Embodiment of AIM 1 

[0088] Fig. 28 is a vertical cross sectional view 
showing another embodiment of the gas generator for 
an air bag of the present invention. The gas generator 
shown in this figure has a structure suitable to be dis- 
posed on a driver side. 

[0089] In the gas generator shown in this figure, a 
first combustion chamber 1 105a and a second combus- 
tion chamber 1 105b are defined by an inner cylindrical 


member 1 1 04, and are disposed adjacent to each other 
concentrically in a housing 803. The inner cylindrical 
member 11 04 is provided at its inner peripheral surface 
with a step notch 1106 at a predetermined height. A 
5 partition wall 1107 for defining the second combustion 
chamber 11 05b and an ignition means accommodating 
chamber 1 1 08 is disposed in the step notch 1 1 06. In the 
present embodiment, as shown in an exploded per- 
spective view in Fig. 29, the partition wall 1107 com- 
10 prises a sectioning circular member 1150 which 
engages the step notch 1106 of the inner cylindrical 
member 1104 and a seal cup member 1160 which 
engages the sectioning circular member 1 150. The sec- 
tioning circular member 1 150 is of substantially flat cir- 
75 cular shape, and includes an opening portion 1 1 51 into 
which a transfer charge accommodating portion 1 161 of 
the seal cup member 1 1 60 is fitted inwardly, a circular 
hole 1 152 having a bottom surface with a circular hollow 
for accommodating an upper portion of an igniter 
20 1112b, and a second flame-transferring hole 1119 
which pierces through the substantial center of the cir- 
cular hole 1152. The seal cup member 1160 includes 
the cylindrical transfer charge accommodating portion 
1161 fitting into the opening portion 1151 of the section- 
25 ing circular member 1150 and projecting into the sec- 
ond combustion chamber 1 1 05b, and a cylindrical 
igniter receiving port 1 1 62 formed at a location opposed 
to the circular hole 1 152 of the sectioning circular mem- 
ber 1150 and extending to the opposite side from the 
3 o transfer charge accommodating portion 1161. A first 
transfer charge 1 1 16a is accommodated in the transfer 
charge accommodating portion 1161, and a second 
igniter 1112b is fitted into the igniter receiving portion 
1162. The sectioning circular member 1150 and the 
35 seal cup member 1160 are engaged with each other 
such that the transfer charge accommodating portion 
1161 of the seal cup member 1160 is fitted into the 
opening portion 1 151 of the sectioning circular member 
1 150. An upper portion of the second igniter 1 1 12b fit- 
40 ted through the igniter receiving port 1 1 62 projects into 
the circular hole 1 1 52 of the sectioning circular member 
1150. 

[0090] The partition wall 1 107 comprising the sec- 
tioning circular member 1 1 50 and the seal cup member 

45 1 160 are engaged with the step notch 1 1 06 formed in 
the inner peripheral surface of the inner cylindrical 
member 1104 as shown in Fig. 28. That is, a peripheral 
edge of the sectioning circular member 1150 is sup- 
ported by the step notch 1 106, and the seal cup mem- 

so ber 1160 is abutted against and supported by the 
sectioning circular member 1150. A peripheral edge of 
the seal cup member 1 1 60 is formed such as to bend in 
the same direction as that of the igniter receiving port 
1162, and a bent portion 1163 is fitted to the groove 

55 1 1 64 formed in the inner peripheral surface of the inner 
cylindrical member 1104. With this arrangement, the 
sectioning circular member 1150 is supported by the 
seal cup member 1 1 60 so that movement thereof in the 
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axial direction of the housing 803 is inhibited. Further, 
by fitting the bent portion 11 63 of the peripheral edge of 
the seal cup member 1 160 into the groove 1 1 64 of the 
inner peripheral surface of the inner cylindrical member 
1104, the partition wall 1107 (i.e., seal cup member 5 
1160) and the inner cylindrical member 1104 are 
engaged with each other without a gap. Therefore, in 
the inner cylindrical member 1104, the ignition means 
accommodating chamber 1 1 08 provided on the side of 
the closure shell 802 and the second combustion cham- w 
ber 1 105b provided on the side of the diffuser shell 802 
are reliably sectioned by the ignition means seal struc- 
ture comprising the seal cup member 1160 and the 
groove 1 164. 

[0091] The igniter receiving port 1 1 62 formed in the 15 
seal cup member 1160 has a skirt portion which 
spreads like a fan, and its inner side, i.e., between the 
igniter receiving port 1 1 62 and the second igniter 1 1 1 2b 
accommodated in the igniter receiving port 1 162, an Co- 
ring 1181 is disposed for sealing a space between the 20 
igniter receiving port 1162 and the second igniter 
1112b. Further, since the O-ring 1181 is also pressed 
on an under-mentioned igniter fixing member 1 182. the 
second igniter 1 1 12b is disposed in a space defined by 
the circular hole 1 1 52 of the sectioning circular member, 25 
the igniter receiving port 1 162 of the seal cup member, 
the O-ring 1181 and the igniter fixing member 1182. 
When, on the actuation of the second igniter 1 1 12b, the 
seal tape 1120 closing the second flame-transferring 
hole 1119 formed in the circular hole 1 152 of the sec- 30 
tioning circular member 1150 is ruptured, and the 
defined space communicates with the second combus- 
tion chamber 1 1 05b. The first igniter 1 1 1 2a and the sec- 
ond igniter 1112b are reliably separated from each 
other by the seal structure (hereinafter referred as the 35 
igniter seal structure") comprising the skirt of the igniter 
receiving port 1162, the O-ring 1 181 and the igniter fix- 
ing member 1 182. With this arrangement, flame gener- 
ated by actuation of any of the igniters will not directly 
flow into the space where another igniter is accommo- 40 
dated. 

[0092] In the present embodiment also, the two 
igniters 1 1 12a and 11 12b are fixed to a single initiator 
collar 1113 such that the igniters can easily be disposed 
into the housing. Especially in the present embodiment, 45 
the two igniters 1 1 1 2a and 1 1 1 2b are supported by the 
igniter fixing member 1182 which engages the initiator 
collar 1 1 13 and are fixed to the initiator collar 1113. The 
igniter fixing member 1 182 is formed into a shape which 
covers the upper surface of the initiator collar 1113, and so 
has holes 1 184 into which into the upper portions of the 
igniters are inserted, that support the shoulders 1183. 
The two igniters 1 1 12a and 1 1 12b disposed in the initi- 
ator collar 1113 are fixed to the igniter fixing member 
1 182 which fits over the initiator collar 1 1 13. By using 55 
such an igniter fixing member 1182, the two igniters 
1 1 1 2a and 1 1 12b can easily assembled into the initiator 
collar 1 1 1 3. In the gas generator shown in this embodi- 


ment, the first igniter 1112a and the second igniter 
1 1 12b are different from each other in the shapes and 
the actuation output, but igniters having the same actu- 
ation output can also be used. 

[0093] When the gas generator shown in the 
present embodiment is actuated, flame generated by 
the actuation of the first igniter 1 1 1 2a ignites and burns 
the first transfer charge 1116a disposed above the 
igniter. Flame generated by combustion of the first 
transfer charge 11 16a never flows into a space where 
the second igniter 1 1 12b is accommodated because of 
the igniter sealing structure, nor flows into the second 
combustion chamber 1105b because of the ignition 
means sealing structure comprising the bent portion 
1 1 63 of the seal cup member 1 1 60 and the groove 1 1 64 
of the inner cylindrical member 1104. Therefore, the 
flame generated by combustion of the first transfer 
charge 1 1 16a passes through a first flame -transferring 
hole 1117 formed in the peripheral wall of the inner 
cylindrical member 1 104 and flows exclusively into the 
first combustion chamber 1 105a, and ignites and burns 
the first gas generating agent 1 1 09a to generate a com- 
bustion gas. Flame generated on actuation of the sec- 
ond igniter 1112b passes through the second flame- 
transferring hole 1119 formed in the circular hole of the 
dividing circular member 1 1 50 and flows exclusively into 
the second combustion chamber 1 1 05b, and ignites and 
burns the second gas generating agent 1 109b to gener- 
ate a combustion gas. Especially in the gas generator of 
this embodiment, the second transfer charge is not pro- 
vided, and the second gas generating agent 1109a 
directly ignited and burnt by the flame generated on 
actuation of the second igniter 1 1 1 2b. 
[0094] Combustion gases generated by combustion 
of the first gas generating agent 1 1 09a and the second 
gas generating agent 1109b then pass through a com- 
mon coolant/filter 822 and during which, the combustion 
gas is purified and cooled, and is discharged from the 
gas discharge port 826 after passing through a gap 825. 
Seal tapes 1 118 and 1 120 closing the first and second 
flame-transferring holes are ruptured when the flame of 
the igniter and the combustion gas of the transfer 
charge pass through, and the seal tape 827 closing the 
gas discharge port 826 is ruptured when the combus- 
tion gas passes through. 

[0095] In this manner, when the actuation timing of 
the igniters 1 112a and 1 1 12b are staggered, and ignit- 
ing timing of the gas generating agents 1109a and 
1 109b, i.e., actuation performance of the gas generator 
is adjusted, positioning means is formed to decide the 
specified lead wires 815' for the respective igniters 
1112a and 1112b. As shown in exploded perspective 
views of essential portions in Figs. 30a to 30d for exam- 
ple, the positioning means can be realized by using con- 
nector 81 6' having different shape for each igniter. In the 
case of the positioning means shown in Fig. 30a, con- 
nectors are formed with positioning grooves (or projec- 
tions) 81 7', and position of projections (or grooves) 81 8' 
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corresponding to the positioning grooves (or projec- 
tions) 81 T are different for each igniter. That is, posi- 
tions of the grooves (or projections) 817' of the 
connectors are changed so that, if the connectors 816" 
are not mounted in a right direction at the time of mount- 5 
ing the connectors 816' to the gas generator, the con- 
nectors interfere with each other and can not be 
mounted correctly. In the positioning means shown in 
Fig. 30b, only one of connectors 82V is provided with a 
positioning groove (or projection) 819'. That is, a con- 10 
nector 821 A' having the groove (or projection) 819* can 
be connected to an igniter 822b' which does not have a 
projection (or groove) 820', but a connector 821 B' not 
having the grove (or projection) 819' can not be con- 
nected to an igniter 822a 1 which has the projection (or 15 
groove) 820'. As a result, connection error of the con- 
nectors 82V can easily be found at the time of assem- 
bling. In Fig. 30c, connecting portions 823' themselves 
of the connectors are different from each other. In Fig. 
30d, two connectors are formed into one connector, and 20 
a positioning groove (or projection) 824' is formed. As 
the positioning means, other means for eliminating con- 
nection error of connector can be appropriately 
employed. 

[0096] That is, in the gas generator of the present 25 
embodiment also, the first and second gas generating 
agents 1109a and 1109b are respectively ignited and 
burnt by the first and second igniters 1 1 12a and 1 1 12b 
independently. In some cases, an electric current is 
applied only to the first igniter 1 1 12a to ignite and burn 30 
only the gas generating agent 1109a in the first com- 
bustion chamber 1 1 05a. In other words, the second gas 
generating agent 1109b and the second igniter 1112b 
are left unburnt . This case causes inconvenience at the 
time of later disposal or damping. Therefore, it is prefer- 35 
able that the gas generating agent 1 1 09b in the second 
combustion chamber 1105b is burnt after at further 
delayed timing (e.g., 1 00 milliseconds or more) than the 
normal delay ignition timing (e.g., 1 0 to 40 milliseconds) 
of actuating the second igniter 1 1 12b after actuation of 40 
the gas generator (the first igniter 1112a only). There- 
upon, the automatic ignition material 1185 which is 
ignited and burnt by transmission of combustion heat of 
the first gas generating agent 1109a is disposed in the 
present invention. In such case, the second gas gener- 45 
ating agent 1109b is ignited by the automatic ignition 
material 1 185 after further sufficient time passes, which 
is longer than the normal predetermined delayed timing 
(i.e., the actuation interval between the igniters) for 
actuating the second igniter 1 1 12b following actuation 50 
of the first igniter 1 1 12a. That is, it is different from the 
case that the second gas generating agent 1109b is 
burnt at the delayed timing (i.e., the second igniter is 
ignited at delayed timing) in order to adjust the actuation 
performance of the gas generator. While the actuation 55 
current to the second igniter 1 1 1 2b is delayed arbitrarily 
to adjust the actuation performance of the gas genera- 
tor, the second gas generating agent 1109b is never 


ignited and burnt by the automatic ignition material 
1 185. Besides, the automatic ignition material 1 185 can 
be provided, being combined with the second igniter 
1112b. 

[0097] The ignition timing of the automatic ignition 
material is determined by thermal conductivity of heat 
transmitting material (e.g., housing) which transmits the 
combustion heat of the first gas generating agent, a dis- 
tance and the like. In this embodiment, non-azide based 
gas generating agent is used as the gas generating 
agent. The heat transmitting material for transmitting 
the combustion heat of the gas generating agent which 
burns first is the housing and/or the inner cylindrical 
member. It is preferable that the automatic ignition 
material is disposed in a position near each shell in the 
second combustion chamber and more preferably, the 
automatic ignition material is in contact with the shell. 
[0098] The automatic ignition material may be dis- 
posed in the second combustion chamber by adhesion, 
or only the automatic ignition material may be put into 
another container and the container may be placed in 
the second combustion chamber. It is preferable that the 
automatic ignition material is in contact with the heat 
transmitting material. 

[0099] In the gas generator in which the automatic 
ignition material is disposed as described above, even 
when only the first gas generating agent 1 109a is burnt 
and the second gas generating agent 1109b disposed 
in the second combustion chamber 1 1 05b left unburnt 
after the activation of the gas generator, it is possible to 
burn the second gas generating agent indirectly result- 
ing from the combustion of the first gas generating 
agent 1 1 09a, and after the actuation of the gas genera- 
tor, disposal or damping can be carried out without any 
problem. 

[01 00] The first combustion chamber 1 1 05a and the 
second combustion chamber 1 105b are defined by the 
inner cylindrical member 1104. The inner cylindrical 
member 1104 is provided with a through-hole 1110 
which is closed by a stainless plate 1111. The stainless 
plate 1111 is adhered to the inner cylindrical member 
1104 by adhesion member such as adhesion, and the 
through-hole 1 1 10 is opened only by combustion of the 
second gas generating agent 1109b, and is never 
opened by combustion of the first gas generating agent 
1 1 09a. The reason why the through-hole 1 1 1 0 is closed 
by the stainless plate 1111 is to prevent a flame caused 
by combustion of the first gas generating agent 1109a 
from flowing into the second combustion chamber 
1 105b through the through-hole 1 1 1 0 to burn the sec- 
ond gas generating agent 1 1 09b. Therefore, if such a 
function can be ensured, instead of closing the through- 
hole 1 1 1 0 by the stainless plate 1 1 1 1 , a breaking plate 
which is broken, peeled, burnt or detached by pressure 
or the like due to the combustion of the second gas gen- 
erating agent may be welded, adhered or heat-sealed to 
close the through-hole 1110, or the peripheral wall of 
the inner cylindrical member 1 1 04 may be provided with 
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a notch, or the thickness of the peripheral wall of the 
inner cylindrical member 1104 maybe formed partially 
thin. Further; as shown in Fig. 31, a substantially ring- 
like shielding plate 1 1 86 can be disposed such as to 
coverthe through-hole 1110 formed in the inner cylindri- 5 
cal member 1104. Especially in the gas generator 
shown in Fig. 31, even if the combustion gas is gener- 
ated by combustion of the first gas generating agent 
1109a, since the seal tape which closes the through- 
hole 1110 is protected by the shielding plate 1 1 86, it is 70 
not broken by combustion of the first gas generating 
agent 1109a. As described above, in the present 
embodiment, the through-hole 1110 of the inner cylin- 
drical member 1 1 04 is opened exclusively by combus- 
tion of the second gas generating agent 1 1 09b, and is 15 
never opened by combustion of the first gas generating 
agent 1 1 09a. Therefore, even if the combustion gas is 
generated in the first combustion chamber 1105a first, 
this never flows into the second combustion chamber 
1 1 05b, and the gas generating agent 1 1 09b in the sec- 20 
ond combustion chamber 1105b is ignited and burnt by 
the actuation of the second igniter 1112b (combustion 
of the automatic ignition material 1185 in some cases). 
The combustion gas generated by the second gas gen- 
erating agent 1112b passes through the through-hole 2 s 
1110 which is opened by combustion of the second gas 
generating agent 1112b and passes through the first 
combustion chamber 1105a and then, purified and 
cooled by the coolant/filter 822 and discharged from the 
gas discharge port 826. 30 
[0101] In Fig. 28, the numeral 823 represents a 
short-pass preventing member for preventing the com- 
bustion gas from passing between the end surface of 
the coolant/filter and the ceiling inner surface of the dif- 
fuser shell. 35 

Connector 

[0102] The present invention provides a multistage 
type gas generating device, wherein, in an air bag appa- 40 
ratus which includes a gas generator for an air bag com- 
prising a plurality of igniters, and in which actuation 
signals are outputted from a ignition signal-outputting 
means to each of the igniters, connection error between 
the igniters and the ignition signal outputting apparatus 45 
is eliminated, and the air bag apparatus can always 
actuate with a desired output. 

[0103] The present invention provides a multistage 
type air bag apparatus wherein, in a gas generating 
device which comprises a multistage type gas genera- so 
tor for an air bag including a plurality of igniters and in 
which actuation signals are outputted from ignition sig- 
nal-outputting means to each of the igniters by a lead 
wire having the connector, the connector is provided 
with defining means, and, when the ignition signal-out- 55 
putting means and the igniters are connected through 
the lead wires, the respective connections are specified 
as a unique combination. 


[0104] In other words, the air bag apparatus of the 
present invention is a multistage type air bag apparatus 
comprising a multistage gas generator storing a plurality 
of electrical ignition type igniters in a housing thereof, an 
ignition outputting means provided with the equal num- 
bers of the igniters and outputting portions for outputting 
an actuation signal to the igniters on an impact, and a 
plurality of lead wires having connectors, wherein the 
igniters and the outputting portions are connected by 
the lead wires having the connectors, and said connec- 
tors have a defining means which specifies a unique 
connection of the respective igniters and the respective 
outputting portions. 

[0105] The defining means may be formed on the 
connector provided on at least one end of the lead wire 
connecting the igniter and the outputting portion, or the 
defining means may be formed on a way-connector pro- 
vided at least one on the lead wire which connects the 
igniter and the outputting portion. 

[0106] The lead wire may be provided in the same 
numbers as the electrical ignition type igniter provided n 
the gas generator. The ignition timing of each of a plu- 
rality of the igniters is individually adjusted in accord- 
ance with environmental condition at the time of 
actuation of the air bag apparatus. 
[0107] When the igniter includes a connecting por- 
tion for connecting the igniter to the connector, and the 
defining means may be formed on the connecting por- 
tion of each of the igniters and the connector which con- 
nects the lead wire extending from the outputting 
portion to each of the igniters. When the outputting por- 
tion includes a connecting portion to be connected to 
the connector, the defining means may be formed on 
the connecting portion of the outputting portions and the 
connector which connects the lead wire extending from 
the gas generator to the outputting portion. The way- 
connector may comprise a plug portion and a jack por- 
tion, these portions includes connecting portions, the 
defining means may be formed on the connecting por- 
tions of the plug portion and the jack portion of the way- 
connector which connects the lead wire extending from 
the gas generator and the lead wire extending from the 
outputting portion. 

[0108] Conductive portions exist on the connector 
and the connecting portion, the respective conductive 
portions are brought into contact with each other by 
connecting the connector and the connecting portion so 
that ignition signal outputted from the ignition signal -out- 
putting means can be transferred to each of the igniters. 
In this case, the defining means can be realized by 
changing at least one of a shape, the number and a 
position of the conductive portion existing on the con- 
nector. For example, the conductive portion of the con- 
nector is of convex shape or concave shape, and is 
connected to the conductive portion of the connecting 
portion which is formed into a concave shape or convex 
shape. When the connector provided in each lead wire 
is made of plastic member, the plastic member may be 
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provided with a defining means, and the a plurality of 
connectors can be connected to one another by the 
defining means. The plurality of lead wires are con- 
verged into one connector, and the connector can be 
provided with a defining means. 
[0109] As described above, in the multistage air bag 
apparatus, if the connector having the defining means is 
used for the lead wire for connecting the ignition signal- 
outputting means and the igniter and for transmitting the 
actuation signal, it is possible to specify a unique con- 
nection of the respective igniters, the respective con- 
nectors and the respective actuation o inputting means. 
[01 1 0] In this multistage type air bag apparatus, it is 
possible to use a gas generator having a cylindrical 
housing comprising a diffuser shell including a gas dis- 
charge port and a closure shell forming an internal 
space in cooperation with the diffuser shell. A plurality of 
igniters may be arranged in the same direction as the 
axis of the housing, and provided in the closure shell. 
[0111] Further, the present invention also provides 
a multistage gas generator for an air bag, comprising a 
housing with a gas discharge port, a plurality of igniters 
which is accommodated in the housing and to be actu- 
ated by electric signals, and gas generating means 
which is accommodated in the housing and to be burnt 
and/or expanded by actuation of the igniter for generat- 
ing an activation gas, wherein each of the igniters 
includes a connecting portion for connecting to connec- 
tors disposed on tip ends of lead wires which transmit 
an activation signal outputted from an outputting portion 
of ignition signal -outputting means, and the connecting 
portion is provided with defining means which allows 
only one connection of the respective connectors. 
Especially, this multistage type gas generator for an air 
bag can be preferably used for the multistage type air 
bag apparatus. 

[01 1 2] In other words, this gas generator has, when 
the gas generator is assembled into the air bag appara- 
tus, the connecting portion for connecting to connectors 
disposed on tip ends of lead wires which transmit an 
activation signal outputted from an ignition signal-out- 
putting means, and the connecting portion is provided 
with a defining means which enables to connect only 
one of the connectors. As an example of the defining 
means, the conductive portions in the igniters, which 
receives the actuation signal from the ignition signal- 
outputting means, are different from each other in a 
shape, the number and/or a position of for the respec- 
tive igniters. With this arrangement, only the corre- 
sponding specific connector can be connected. 
Alternatively, the shape of the connecting portion of the 
igniter can be formed into a shape which is complemen- 
tarily fitted only to the specific connector. In the latter 
case, a groove and/or a projection can be formed on the 
connecting portion so that positions and/or shapes 
thereof are different from each other at the respective 
igniters. 

[0113] This gas generator is good enough as long 


as it includes two or more igniters, and the gas generat- 
ing means for generating the actuation gas for expand- 
ing the air bag (bag) may be solid gas generating agent 
or pressurized gas. And the gas generator may be 
5 formed into either shape suitable to be disposed on a 
driver side or suitable to be disposed on a passenger 
side. This gas generator preferably has a structure such 
that combustion chambers as many as igniters are pro- 
vided in the housing, and gas generating means in each 
10 combustion chamber is burnt and expanded at each 
igniter. 

[0114] Further, the present invention provides a 
connecting method for connecting the ignition signal- 
outputting means (outputting portion) and the igniter 
15 preferably used in the above-described multistage type 
air bag apparatus. 

[01 15] That is, the present invention provides a con- 
necting method of connecting a ignition signal-output- 
ting means which includes a control unit for sending an 
20 ignition signal to a plurality of igniters included in a gas 
generator, and a plurality of ignition means included in 
the gas generator, wherein each of the igniters is con- 
nected to an ignition means outputting apparatus 
through a lead wire having a connector, and connec- 
ts tions of the respective igniter and the respective output 
portion are specified by defining means. 
[0116] As for the defining means, the conductive 
portions provided on the respective igniters are formed 
differently from each other in a shape, the number 
30 and/or a position at the respective igniters. Alternatively, 
the defining means can be realized by forming the con- 
nector and the connecting portion so as to be fitted to 
each other complementarity, and thereby the combina- 
tion thereof is unique. Especially, the latter case can be 
35 realized by forming a groove and/or a projection on the 
connecting portion which is different from each other in 
a position and/or a shape thereof at each igniter. 
[0117] Usually, modules comprising the gas gener- 
ator and the air bag (bag) are different in size and shape 
40 in accordance with a disposed position such as a driver 
side or a passenger side, but the multistage type air bag 
apparatus of the invention can be used irrespective of 
the shape and size of the module. Similarly, the gas 
generator for the multistage type air bag of the invention 
45 can be employed to any apparatus such as for a drive 
side, a passenger side and a backseat regardless of 
variation of shape and size. 

[01 18] In the multistage type air bag apparatus, any 
actuation signal outputting apparatus can be used as 

so long as it includes a plurality of actuation signal output- 
ting portions, the outputting timing of the actuation sig- 
nal outputted from the outputting portions can be 
adjusted and it senses an impact and outputs the actu- 
ation signal. Therefore, the actuation signal outputting 

55 apparatus can be used as long as it includes a portion 
sensing the impact, and a portion for judging a degree 
of the impact and controlling the output signal, without 
regard to a structure whether the two portions are inte- 
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grally formed or separately formed. 
[0119] In the above-described multistage type air 
bag apparatus, for optimizing the developing pattern of 
the air bag (bag), when the actuation signal outputting 
means senses an impact, the outputting timing of the 
actuation signal is adjusted, and actuation timing of 
each igniter included in the gas generator is adjusted. At 
that time, since the connectors of the lead wires con- 
necting the ignition signal-outputting means and the 
ignitions are provided with defining means respectively, 
the actuation signal outputted from the actuation signal 
outputting means is reliably sent to the specific igniter, 
i.e., the igniter which is initially planned to be actuated, 
no variation of actuation performance of the air bag 
apparatus is caused due to connection error of the igni- 
tion signal-outputting means and the igniter. Therefore, 
in this multistage type air bag apparatus, it is possible to 
optimize the developing pattern of the air bag more reli- 
ably. 

Embodiment of connector 

[0120] The multistage gas generator for an air bag 
apparatus of the present invention will be explained 
based on the embodiment shown in the drawing below. 
Fig. 10 is a vertical cross sectional view showing one 
embodiment of the multistage type air bag apparatus of 
the invention. 

[0121] The multistage type air bag apparatus 
shown in Fig. 10 comprises a gas generator 101 for a 
multistage type air bag including two igniters 1 08a and 
1 08b, and an actuation signal outputting means 1 02 for 
outputting actuation signal to each igniter in accordance 
with an impact. Among them, the gas generator 1 01 for 
the multistage type air bag is accommodated in a mod- 
ule case 1 04 together with an air bag 1 03 which is to be 
expanded by introducing an actuation gas generated by 
actuation of the gas generator. 

[0122] The actuation signal outputting means 102 
comprises an impact sensor 105 which senses an 
impact and a control unit 106 for inputting a signal from 
the impact sensor and outputting the ignition actuation 
signal. 

[0123] The impact sensor 105 is for sensing the 
impact, and can be formed using a semiconductor 
acceleration sensor for example. In the semiconductor 
acceleration sensor, four semiconductor strain gauges 
are formed on a beam of a silicon substrate which 
deflects if acceleration is applied, and the semiconduc- 
tor strain gauges are bridge-connected. When acceler- 
ation is applied, the beam is bent, and strain is 
generated on the surface. With this strain, resistance of 
the semiconductor strain gauge is changed, and the 
r sistance change is detected as a voltage signal in pro- 
portion with the acceleration. 

[0124] The control unit 106 includes an ignition 
judging circuit. A signal from the semiconductor strain 
gauges is inputted to the ignition judging circuit. When 


an impact signal from the sensor 1 05 exceeds a certain 
value, the control unit 106 starts calculation, and when 
the calculated result exceeds a certain value, an actua- 
tion signal is outputted to the igniters 108a and 108b of 
5 the gas generator 1 01 . 

[0125] The module case 104 is made of poly- 
urethane, for example, and includes a module cover 
129. The air bag 103 and the gas generator 101 are 
accommodated in the module case 1 04 to constitute a 
w pad module. When the pad module is mounted to the 
driver side of an automobile, it is usually mounted in a 
steering wheel 130. 

[0126] The air bag 1 03 is made of nylon (e.g., nylon 
66) or polyester and the like, its bag port 131 surrounds 
15 a gas discharge port of the gas generator, and the air 
bag is fixed to the flange portion of the gas generator in 
a folded state. 

[01 27] In the multistage type air bag apparatus hav- 
ing the above-described structure, when the semicon- 
20 ductor acceleration sensor 1 05 senses an impact at the 
time of collision of the automobile, its signal is sent to 
the control unit 106, and when the impact signal from 
the sensor exceeds the certain value, the control unit 

106 starts calculation. If the calculated result exceeds 
25 the certain value, the actuation timing is adjusted, and 

the actuation signal is outputted to the igniters 1 08a and 
1 08b. With this, the igniters 1 08a and 1 08b are actuated 
to ignite and burn the gas generating agents for gener- 
ating a combustion gas. The gas is ejected into the air 
30 bag 103, and the air bag breaks the module cover 129 
and expands, and then forms a cushion between the 
steering wheel 130 and the passenger for absorbing the 
impact. 

[0128] The actuation signal outputted from the con- 
35 trol unit 1 06 is outputted from an outputting portion 1 07 
provided in the respective igniters 108a and 108b in the 
control unit 106. The number of the outputting portions 

107 should be more than the number of igniters 108 
included in the gas generator 101, i.e., two or more in 

40 the present embodiment. For adjusting the actuation 
timing of the igniters, the actuation signals from the out- 
putting portions 107a and 107b can be outputted at dif- 
ferent timings. The actuation signals outputted from the 
outputting portions 107a and 107b transmitted to the 

45 igniters 108a and 108b included in the gas generator 
1 01 by the lead wires 1 09a and 1 09b provided in the 
same numbers as the igniters 108a and 108b. In this 
case, if wrong lead wire 1 09 is erroneously connected to 
any of the igniter, desired actuation output can not be 

so obtained. Thereupon, the lead wires 1 09a and 1 09b for 
connecting the outputting portions 107a and 107b and 
the igniters 108a and 108b are provided with connec- 
tors 1 1 0a and 1 1 0b, and connectors 1 10a and 1 1 0b are 
provided with defining means. With this arrangement, 

>5 actuation signal outputted from the first outputting por- 
tion 107a is reliably sent to the first igniter 108a, and 
actuation signal outputted from the second outputting 
portion 107b is reliably sent to the second igniter 108b. 
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The defining means can be formed differently in accord- 
ance with a structure of the igniter 108 and the control 
unit 106 or a shape of the lead wire 1 09 for connecting 
the igniter 108 and the outputting portion 107. 
[0129] In the multistage type air bag apparatus of 5 
Fig. 1 0, as shown in Fig. 1 1 , when the connectors 1 1 0a 
and 1 1 0b are mounted to tip ends of the lead wires 1 09a 
and 109b respectively extending from the outputting 
portions 107a and 107b, and the respective connectors 
110a and 110b are connected to connecting portions 10 
111a and 1 1 1 b of the igniter 1 08a and 1 08b, connectors 
1 1 0a and 1 1 0b and the connecting portions 111a and 
111b can be provided with defining means as shown in 
Figs. 12 and 13. When the connector 1 10 of the lead 
wire 109 is connected to the igniter in this manner, a is 
conductive portion i.e., a conductive pin 112, which 
receives the actuation output from the control unit 106, 
is used. 

[0130] In the defining means shown in Fig. 12, 
shapes of the connecting portion are different from each 20 
other at the respective igniters, or a groove and/or a pro- 
jection are formed so that positions and/or shapes 
thereof are different from each other at the respective 
igniters. In the case of the defining means shown in Fig. 
12a, positioning grooves (or projections) 1 17 are formed 25 
on the connectors 1 1 0a and 1 1 0b, and positions where 
projections (or grooves) 118 corresponding to the posi- 
tioning grooves (or projections) 117 are different from 
each other at each igniter. In the case of the defining 
means shown in this drawing, positions of the grooves 30 
(or projections) 1 1 7 of the connectors are different from 
each other so that, at the time of mounting the connec- 
tors 1 1 0a and 1 10b to the gas generator, if the connec- 
tors are not mounted in the right direction, the 
connectors interfere with each other and they can not be 35 
mounted right. In the defining means shown in Fig. 12b, 
only one connector 1 1 0b is provided with a positioning 
groove (or projection) 119. That is, a connector 110b 
having the groove (or projection) 1 1 9 can be connected 
to an igniter 1 08a which does not have a projection (or 40 
groove) 120, but a connector 1 1 0a which does not have 
the grove (or projection) 1 1 9 can not be connected to an 
igniter 108b having the projection (or groove) 120. As a 
result, connection error of the connectors can easily be 
found at the time of assembling. In Fig. 12c, the shapes 45 
of connecting portions 116 of the connectors 1 10a and 
1 10b are different from each other. In Fig. 12d, two con- 
nectors are formed into one connector, and a position- 
ing groove (or projection) 124 is formed. 
[0131] As the gas generator shown in Fig. 1 1 , when so 
the conductive pin 112 is provided as the conductive 
portion on the connecting portion to which the connec- 
tor is connected and the conductive portion (the con- 
ductive pin 112) of the connecting portion 111 is 
connected to the conductive portion of the connector 55 
1 10 so that current can flow, the shape, the number or 
the position of the conductive pin 1 12 can be changed in 
each igniter, and in accordance with this, the shape, the 
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number or the position of the conductive portion of the 
connector 1 10 can be changed. 

[01 32] Fig. 1 3 shows a mode of the conductive pins 
different from each other at the respective igniters. Fig. 
13a shows that the shapes of the conductive pins 1 12 of 
the igniters 108a and 108b are different, and Fig. 13b 
shows that the conductive pins 112 of the igniters 108a 
and 108b are formed at the different positions. Such 
mode of conductive pins can be appropriately employed 
as long as the respective igniters have different conduc- 
tive pins form each other. In this case, the shape, the 
position or the number of the conductive portions of the 
connectors 1 10a and 110b are adjusted in accordance 
with a mode of the conductive pins 1 12 of the igniters 
108a and 108b. When the conductive pins 112 of the 
igniters 1 08a and 108b are formed at the different posi- 
tions as shown in Fig. 13b, the connectors 110a and 
1 10b can also be connected as shown in Fig. 13c. 
[0133] When the defining means are provided to 
connect the igniters and the connectors 1 1 0a and 1 10b 
as described above, the connectors 1 10a and 1 10b are 
preferably designed so that the lead wires 109a and 
109b which are connected to the respective connectors 
1 1 0a and 1 1 0b are pulled out in the same direction and 
further, that direction is perpendicular to the center axis 
of the housing. 

[0134] Further, in the multistage type air bag appa- 
ratus shown in Fig. 10, when the ends of the lead wires 
109a and 109b are provided with connectors 1 13a and 
113b, and the connectors 113a and 113b are respec- 
tively connected to connecting portions 114a and 1 14b 
of the outputting portions 107a and 107b as shown in 
Fig. 1 4, the connectors 1 1 3a and 1 1 3b and the con nett- 
ing portions 114a and 114b can be respectively pro- 
vided with defining means similar to those of the igniters 
shown in Fig. 12. Namely, shapes of the connecting por- 
tions 1 14a and 1 14b of the outputting portions 107a and 
107b are different at the respective connectors 113a 
and 113b, or grooves and/or projections which are dif- 
ferent in position and/or shape are formed. In accord- 
ance with the connecting portions 1 1 4a and 1 1 4b of the 
outputting portions 107a and 1 07b, in this case, the con- 
nectors 113a and 113b are formed in shape to have 
positions and/or into shapes of the grooves and/or the 
projections respectively. Further, when the connecting 
portions 1 14a and 114b of the outputting portions 107a 
and 107b have conductive pins 115a and 115b which 
functions as the conductive portions, the conductive 
pins 1 15a and 1 15b can be formed into the mode shown 
in Fig. 13. In this manner, in the case of the multistage 
type air bag apparatus in which the connector 1 1 3 of the 
lead wire 109 is connected to the ignition signal-output- 
ting means (the control unit 106 in the present embodi- 
ment), by providing the connecting portions 114a and 
1 14b of the outputting portions 1 07a and 1 07b and the 
connectors 1 13a and 113b with the defining means, the 
lead wire 109a is connected to the first outputting por- 
tion 107a through the connector 113a, and the lead wire 
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109b is connected to the second outputting portion 
107b through the connector 1 13b. Therefore, when the 
igniters 108a and 108b are connected to the lead wires 
109a and 109b respectively, by providing the defining 
means shown in Figs. 12 and 13, the actuation signal 
outputted from the first outputting portion 107a is input- 
ted to the first igniter 108a without mistake, and the 
actuation signal outputted from the second outputting 
portion 107b is inputted to the second igniter 108b with- 
out mistake. With this arrangement in the multistage 
type air bag apparatus, a desired actuation perform- 
ance can be obtained reliably. 

[0135] Further, in the multistage type air bag appa- 
ratus shown in Fig. 10, as shown in Fig. 15, when way- 
connectors 125a and 125b are connected to the inter- 
mediate portions of the lead wires which connect the 
outputting portions 1 07a and 107b of the ignition signal- 
outputting means (the control unit 106 in the present 
embodiment) and the gas generator for the multistage 
type air bag (the igniter 108 in the present embodiment), 
the way -connectors 125a and 125b can also be pro- 
vided with defining means. That is, the defining means 
as explained in Figs. 12 and 13 are provided in a plug 
125al and a jack 125a2 of the way-connector 125a, and 
in a plug 125b1 and a jack 125b2 of the way-connector 
125b. Such defining means can be realized by adjusting 
the shape of the connector itself or by providing or not 
providing concave and convex, or adjusting the position, 
shape and the like of the conductive pin so that the plug 
125a1 can be connected only to the jack 125a2, and the 
plug 125b1 can be connected only to the jack 125b2. 
More specifically, as shown in Fig. 16(a), the locations 
where the conductive pins 121 of the plugs 125a1 and 
I25bi can be set different from each other at the 
respective way-connectors 125a and 125b. Alterna- 
tively, as shown in Fig. 16(b), shapes of the conductive 
pins 121 of the plugs 125a1 and 1 25b 1 can be made dif- 
ferent from each other at the respective way-connectors 
125a and 125b. Or as shown in Fig. 16(c), the shapes of 
the connectors 125a and 125b can be made different 
from each other. For example, as shown in Fig. 1 7, the 
method of providing the defining means to such way- 
connectors can be employed also when the igniters 
126a and 126b provided in the gas generator do not 
directly connect the connectors. In other words, when 
the igniters include a connecting portion for connecting 
the connector, the defining means can be provided by 
the method as shown in Figs. 12 and 13, but when the 
lead wires 127a and 127b are connected directly to the 
igniters 126a and 126b as shown in Fig. 17, it is difficult 
to connect the connectors directly to the igniters 126a 
and 126b. Thereupon, the lead wires 127a and 127b 
extending from the igniters 126a and 126b are provided 
at their tip ends with the connectors 128a and 128b, and 
the way-connectors 125a and 125b are connected to 
the connectors. If the connectors are respectively pro- 
vided with the defining means and the way-connector 
125a is connected to the connector 128a and the way- 


connector 1 25b is connected to the connector 1 28b, the 
actuation signal s nt from the first lead wire 126a is reli- 
ably transmitted to the first igniter 126a, and the actua- 
tion signal sent from the second lead wire 126b is 

5 reliably transmitted to the second igniter 126b. 

[0136] By the above-described structure and 
method, in this multistage type air bag apparatus, con- 
nection error of the outputting portion and the ignition is 
eliminated, and the actuation signals of the igniters out- 

10 putted from the outputting portions 107a and 107b of 
the control unit 106 in the ignition signal-outputting 
means can be transmitted to the desired igniters. There- 
fore, according to this multistage type air bag apparatus, 
a desired actuation performance can reliably be 

is obtained. 

[0137] Fig. 18 is a vertical cross sectional view 
showing an embodiment of a multistage type air bag 
apparatus preferably used for the above-described 
multistage type air bag apparatus. Namely in this gas 

20 generator, the multistage type air bag is provided with 
defining means which can specify the connectors 1 10a 
and 110b mounted to tip ends of the lead wires con- 
nected to the ignition signal-outputting means and can 
connect the connectors, as explained in the above. 

25 [01 38] In this gas generator, two combustion cham- 
ber 132a, b for accommodating gas generating agents 
are provided in a housing 132, and two igniters 135a, b 
for burning gas generating agents 134a, b disposed in 
the respective combustion chambers are accommo- 

30 dated. The igniters disposed in the housing can be actu- 
ated independently, and when one of the igniters is 
actuated, the gas generating agent in one of the com- 
bustion chambers is ignited and burnt. That is, this gas 
generator is adapted such that the gas generating 

35 agents 1 34a, b in the combustion chambers 1 33a, b are 
ignited and burnt only by either one of the igniters 135. 
Therefore, if the actuation timings of the igniters 135a, b 
are adjusted, the burning timings of the gas generating 
agents 134a, b in the combustion chambers can be 

40 adjusted, and with this feature, the actuation perform- 
ance of the gas generator and the air bag apparatus can 
be adjusted. More specifically, when the first igniter 
135a is actuated, the transfer charge 136 is burnt, the 
flame is ejected from first flame-transferring hole 150 

45 into the first combustion chamber 133a to ignite and 
burn the first gas generating agent 134a accommo- 
dated in the first combustion chamber. The second 
igniter 135b is actuated simultaneously with or slightly 
later than the first igniter, and the flame passes through 

so the second flame-transferring hole 150b and ejected 
into the second combustion chamber. The second gas 
generating agent is ignited and burnt by this flame to 
generate the actuation gas, and the gas passes through 
the through-hole 152 of the inner cylindrical member 

55 151 and is ejected into the first combustion chamber 
133a. The actuation gas generated by combustion of 
the first gas generating agent 134a and the second gas 
generating agent 134b is purified and cooled while the 
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gas passes through the coolant/fitter 137 and dis- 
charged from the gas discharge port 1 53. 
[0139] In this gas generator, the transfer charge 
136 capable of being ignited and burnt by the actuation 
of the igniter 135 to efficiently burn the gas generating 5 
agent can be combined in the igniter 1 35. When the gas 
generating agent 134 is burnt and combustion residue 
is also generated, a filter for purifying the combustion 
residue can be disposed, and a coolant for cooling the 
combustion gas can be disposed. In the present w 
embodiment, the coolant/filter 137 for purifying and 
cooling the combustion gas is used. 
[0140] In this gas generator, the two igniters are 
respectively accommodated in igniter collars 138 and 
disposed in the housing 132. In the igniter collar, the 15 
position where the igniter 135 is accommodated is pro- 
vided with a connecting portion 139. Connectors 1 10 of 
tip ends of the lead wires 109 extending from the igni- 
tion signal-outputting means are respectively connected 
to the connecting portions when the air bag apparatus is 20 
formed using the gas generator. 

[0141] In the gas generator of the present invention, 
the connecting portion 139 is provided with a defining 
means 140 so that among the plurality of connectors 
1 10a, b for transmitting the actuation signals from the 25 
ignition signal-outputting means to the igniters 135a, b, 
the connector 1 10a capable of being connected to the 
connecting portion 140 can be specified. That is, the 
defining means 1 40 of the igniter 1 1 0a, b are formed dif- 
ferently at the respective igniters 1 1 0a, b. For example, 30 
as shown in Fig. 12, the shapes of the connecting por- 
tions 139a, b of the igniters 125a, b can be formed dif- 
ferently from each other, or grooves and/or projections 
having different positions and/or shapes can be formed. 
Further, as shown in Fig. 13, shapes, positions or the 35 
like of the conductive pins 141 of the igniters projecting 
into the connections 139a, b can be set different from 
each other at the respective igniters 135a, b. 
[0142] Although the gas generator suitable to be 
disposed on a driver side has been described in the 40 
present embodiment, a gas generator which is long in 
the axial direction suitable to be disposed on a passen- 
ger side, or a gas generator using pressurized gas 
instead of solid gas generating agent can be used as 
long as the gas generator includes two or more igniters. 45 
[0143] The two igniters may not be always disposed 
on the same plane as shown in Fig. 1 8, and the igniters 
can also be disposed on different planes, e.g., on the 
upper surface and the lower surface of the gas genera- 
tor. 50 

Self -contracting type filter 

[0144] Filter means of a gas generator for an air 
bag of the present invention is substantially cylindrical 55 
shape as a whole, and at least any of axially end surface 
is formed such as to be inclined and narrowed out- 
wardly in the radial direction. This filter means expands 
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radially outward by the actuation gas generated by the 
actuation of the gas generator. By this expansion, the fil- 
ter means abuts against the supporting portion and/or 
supporting member in the housing, and the filter means 
is contracted in the axial direction by the inclination of 
the end surface, and at the time of actuation of the gas 
generator, the short pass of the actuation gas at the end 
surface of the filter means can be prevented. 
[0145] That is, the filter means of the gas generator 
for the air bag of the present invention is disposed in the 
housing of the gas generator for the air bag, and the 
cylindrical filter means is for purifying and/or a cooling 
an activation gas, one or both of axial end surfaces of 
the filter means are formed as inclining end surfaces 
which get narrower in an axial extending direction and 
the interior angle with respect to the inner peripheral 
surface is an acute angle. Especially, since this filter 
means expands outwardly in the radial direction by the 
actuation gas generated on the actuation of the gas 
generator, it is preferable that the filter means is made of 
wore rods, and formed so as to expand and contract in 
the radial direction. 

[0146] Such filter means includes any filter means, 
having a opening through which the actuation gas 
passes, such as the fitter used for cooling the actuation 
gas when a temperature of the gas is high and, in addi- 
tion, a filter for purifying the combustion residue 
included in the actuation gas, and a coolant/filter having 
both the functions. The filter means is substantially 
cylindrical shape as a whole, and one or both of axial 
end surfaces of the filter means are formed as inclining 
end surfaces. The inclining end surfaces are inclined so 
as to be narrowed in the axial extending direction of the 
filter means. More specifically, if the upper end surface 
is inclined, it is inclined so as to descend outwardly in 
the radial direction, and if the lower end surface is 
inclined, it is inclined so as to ascent outwardly in the 
radial direction. That is, the filter means comprises an 
inclining portion formed with an inclined end surface, 
and a straight body portion axially connected to the 
inclining portion to form a peripheral surface. The inclin- 
ing portion can be provided on the both sides of the 
straight body portion in the axial direction, or on either 
side of straight body portion. 

[0147] This filter means can be formed by laminat- 
ing cylindrically a wire mesh made of various wire rods 
to form a laminated wire mesh filter, and then compress- 
molding the filter. An example of the wire mesh made of 
wire rods is preferably a stainless steel wire mesh, and 
as the stainless steel of the wire mesh material, 
SUS304, SUS310S, SUS316 (in the Japanese Indus- 
trial Standards codes) and the like can be used. 
SUS304 (18Cr-8Ni-0.06C) exhibits excellent corrosion 
resistance as an austenitic stainless steel. If such a filter 
means made of wire rods is formed to expand and con- 
tract at least in the radial direction, further remarkable 
effects can be obtained. 

[0148] Further, the present invention provides, a 
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gas generator for air bag for effectively preventing the 
short pass of the actuation gas using the above- 
described filter means. 

[0149] That is, a gas generator for an air bag of the 
present invention comprises, in a housing with a gas 5 
discharge port, a igniting means to be actuated on an 
impact, a gas generating means for generating an acti- 
vation gas to expand the air bag due to actuation of the 
ignition means and a cylindrical filter means for purifying 
and/or cooling the activation gas, wherein in said filter u 
means, one or both of axial end surfaces are formed as 
inclining end surfaces which get narrower in an axial 
xtending direction and the interior angle with respect to 
the inner peripheral surface is an acute angle, and a 
supporting portion which is opposed to the inclining end 15 
surface of the filter exists in the housing. 
[0150] As the supporting portion provided in this 
housing, for example, the inner surface of the housing 
opposed to the inclining end surface of the filter means, 
i.e., the inner surface where the inclining end surface of 20 
the filter means are provided as well as in the axial 
direction of the position where the filter means are pro- 
vided, an inclining surface having substantially the 
same inclination as the inclining end surface of the filter 
means are formed as the supporting portion of the 25 
housing. Alternatively, a filter means supporting mem- 
ber which has a inclining side opposed to the inclining 
end surface of the filter means is disposed in the hous- 
ing in the axial direction of the filter means end surface 
and on the side where the inclining end surface of the fil- 30 
ter means is formed, and thereby, the inclining surface 
of the filter means supporting member can be the above 
supporting portion. 

[0151] As the filter means, the one whose end sur- 
faces of the axiatly opposite sides are formed as inclin- 35 
ing end surfaces can be used. Alternatively, the filter 
means whose either of end surfaces of axially opposite 
sides formed into the inclining end surface. In other 
words, the filter means comprises a straight body por- 
tion forming the peripheral surface and an inclining por- 40 
tion formed with an inclining end surface. The inclining 
portion is provided on either or both sides of the straight 
portion in the axial direction. When the filter means 
formed at its axially both end surfaces with the inclining 
end surfaces (inclining portions) is used, the supporting 45 
portions provided in the housing are provided on axially 
both sides where the filter means is disposed. When the 
filter means formed at its axially one end surface with 
the inclining surface (inclining portion), the supporting 
portion provided in the housing is provided in the axial 50 
direction of the filter means as well as on the side of the 
inclining surface (inclining portion) of the filter means. In 
this case, it is preferable that a retainer having an annu- 
lar portion and an outer peripheral wall is disposed in 
the housing on the axially opposite side of the support- 55 
ing portion, i.e., the opposite side of the inclining end 
surface, with respect to the filter means end surface, 
and an inner surface of the outer peripheral wall of the 


retainer is opposed to an outer peripheral surface of the 
filter means end. Instead of disposing the retainer, the 
outer diameter on the end surface where the inclining 
end surface of the filter means is not formed can be 
5 formed larger so that the end surface abuts against the 
inner surface of the peripheral wall of the housing. 
[0152] When it is not desired that the straight por- 
tion of the filter means is expanded and deformed, e.g., 
when it is desired to ensure a space between the inner 
10 surface of the housing and an outer surface of the filter 
means, the straight portion may be provided at its outer 
peripheral surface with expansion-suppressing means 
comprising a punching metal or a winding of a porous 
cylindrical shape to prohibit expansion thereof. In this 
15 case, only the inclining portion of the filter means 
expands and then abuts against and is supported by the 
supporting portion (material). 

[01 53] The gas generator of the present invention is 
not limited by the entire shape thereof. Therefore, for 
20 example, the gas generator having a cylindrical shape 
which is long in the axial direction or the gas generator 
having a cylindrical shape which is wide in the radial 
direction can be used. As the ignition means disposed 
in the housing, as long as it is actuated on an impact, an 
25 igniter which is actuated electric signal output by an 
impact, any known igniter, which is used to make the 
gas generating means generate an actuation gas, such 
as an igniter to be activated by an electrical signal out- 
putted on an impact, or a combination of said igniter and 
30 a transfer charge to be ignited and burnt by actuation of 
the igniter, can be used. 

[0154] Examples of the gas generating means 
which is accommodated in the housing for generating 
the actuation gas to expand the air bag on the actuation 
35 of the ignition means are a solid gas generating agent 
which is to be ignited and burnt by the actuated ignition 
means to generate an actuation gas, a pressurized gas 
which is heated to expand and generate an actuation 
gas, and a combination. As the gas generating agent, a 
40 conventionally and widely used azide-based gas gener- 
ating agent based on inorganic azide such as sodium 
azide, or a non-azide-based gas generating agent not 
based on inorganic azide can be used. Further, as the 
pressurized gas, a known gas such as a mixture of oxy- 
f5 gen and inert gas can be used. That is, the gas genera- 
tor of the present invention can be realized by both of a 
pyrotechnic gas generator using a solid gas generating 
agent, and a hybrid gas generator using pressurized 
gas as well as solid gas generating agent. 
>o [0155] The gas generator of the present invention is 
actuated so that, after the ignition means is actuated, 
the actuation gas is generated form the gas generating 
means, the actuation gas is purified and cooled while it 
passes through the filter means and then, the gas is dis- 
5 charged form the gas discharge port. When the actua- 
tion gas passes through the filter means, the filter 
means expands in the radial direction due to the pres- 
sure of the actuation gas, but in the gas generator, the 


24 

o 

BNSDOCID: <EP 1053916A1 J_> 


45 


EP 1 053 916 A1 


46 


axialty one or both end surfaces of the filter means is 
formed as the inclining surface which is inclined so as to 
be narrowed outwardly in the radial direction, and the 
supporting portion having the inclining surface which is 
opposed to the inclining surface of the filter means is 5 
provided in the housing. Therefore, the inclining surface 
of the filter means which expands in the radial direction 
abuts against the supporting portion in the housing, and 
the filter means is slightly contracted in the axial direc- 
tion by this inclination. With this, the end surface of the w 
filter means is strongly brought into contact with the 
supporting portion with pressure, and the short-pass of 
the actuation gas between the inclining surface (i.e., 
end surface) of the filter means and the supporting por- 
tion can be prevented. ;5 
[0156] As realized also in the gas generator having 
the above-described structure, manufacturing cost can 
be reduced by employing the method of a purifying 
and/or cooling an actuation gas wherein a supporting 
portion which is inclined so as to be narrowed in the 20 
axial extending direction of the housing is provided in 
the housing, the cylindrical filter means expanded radi- 
ally by passage of the actuation gas is contracted in the 
axial direction by inclination of the supporting portion 
and is abutted against the supporting portion, and 25 
thereby preventing the activation gas from passing 
between the filter means and the supporting portion. 
[0157] The above-described gas generator is 
accommodated in the module case together with the air 
bag (bag) to expand by a gas generated by the gas gen- 30 
erator, and combined with the impact sensor for sensing 
at least an impact to actuate the gas generator, thereby 
constituting the air bag apparatus. In this air bag appa- 
ratus, the gas generator is actuated as an impact sen- 
sor senses an impact, thereby discharging the 35 
combustion gas from the gas discharge port of the 
housing. The combustion gas flows into the air bag so 
that the air bag breaks a module cover and expands to 
form a cushion between a passenger and a hard struc- 
tural member in the vehicle for absorbing the impact. 40 

Embodiment of self-contracting type filter 1 

[0158] Fig. 19 is a vertical cross sectional view 
showing one embodiment of a gas generator for an air as 
bag of the present invention.. Especially, the gas gener- 
ator shown in this drawing is a pyrotechnic type gas 
generator for generating the actuation gas by combus- 
tion, and has a structure which is longer in its diametri- 
cal direction than in the axial direction. so 
[0159] In the gas generator shown in the present 
embodiment, a diffuser shell 301 having a gas dis- 
charge port 310 and a closure shell 302 forming an 
internal space in cooperation of the diffuser shell are 
joined to each other to form a substantially cylindrical 55 
housing 303. An inner cylindrical member provided at its 
peripheral wall with a plurality of through-holes 320 is 
disposed in the housing 303 concentrically. The outside 


of the inner cylindrical member 304 is formed as a first 
combustion chamber 305a. Inside of the inner cylindri- 
cal member is divided into two chambers by a partition 
wall 321 comprising a seal cup member 1 06 and a divid- 
ing circular member 307, and the two chambers are 
adjacent to each other in the axial direction. One of the 
chambers closer to the diffuser shell 301 is a second 
combustion chamber 305b, and the other chamber 
closer to the closure shell 302 is an ignition means 
accommodating chamber 308. Gas generating agents 
309 are disposed in the first and second combustion 
chambers, and the gas generating agents disposed in 
the combustion chambers are independently ignited 
and burnt by the actuation of two igniters 311a, b dis- 
posed in the ignition means accommodating chambers. 
[0160] A filter means 350 of one embodiment of the 
present invention is used in the housing 303. Fig. 20 
shows a partial sectional view of the filter means 350. in 
the filter means having substantially cylindrical shape 
as a whole, axially opposite end surfaces thereof are 
inclined, being narrowed in the axial extending direction, 
to form an inclining end surface 351 whose interior 
angle 6 with respect to the inner peripheral surface is 
acute angle. More specifically, the upper end surface 
thereof is inclined so as to descend outwardly in the 
radial direction, and the lower end surface thereof is 
inclined so as to ascend outwardly in the radial direc- 
tion. This filter means 350 can be made by laminating 
cylindrically wire mesh made of various wire rods to 
form a laminated wire mesh filter, and then compress- 
molding the filter. As shown in Fig. 19, the filter means 
350 is disposed in the housing so as to be opposed to 
an inner peripheral surface of the housing 301. A sup- 
porting member 353 having an inclining surface 352 
opposed to an inclining end surface 351 of the filter 
means is disposed in the housing in the axial direction 
of the end surface of the filter. The inclining surface 352 
of the supporting member 353 functions as a supporting 
portion of the filter means 350. That is, in this embodi- 
ment, the filter means 350 whose both axially opposite 
ends are formed as the inclining end surfaces 351 is 
used, and the filter means supporting members 353 are 
provided on axially opposite sides of the filter means in 
the housing. The inclining surface 352 of the filter 
means supporting member 353 abuts and supports the 
inclining end surface 351 of the fitter means 350 which 
expands in the radial direction. 

[0161] A partition wall 321 defining an interior of the 
inner cylindrical member into the second combustion 
chamber 305b and the ignition means accommodating 
chamber 308 comprises a seal cup member 306 and a 
substantially flat plate- like dividing circular member 307. 
A transfer charge accommodating portion 312 provided 
in the seal cup member 306 is combined so as to project 
from an opening portion 313 of the dividing circular 
member. The partition wall 321 is engaged with and 
fixed to a step notch 314 of the inner cylindrical mem- 
ber. The seal cup member 306 includes a cylindrical 


25 

BNSDOCID: <EP 1053916A1_I_> 


47 


EP 1 053 916 A1 


48 


igniter receiving port 315 extending into the opposite 
side of the transfer charge accommodating portion 312, 
and a second igniter 311b is accommodated in the 
igniter receiving port 315. 

[0162] The first igniter 31 1a and the second igniter 5 
311b are accommodated in an initiator collar 316, and 
supported by and fixed to an igniter fixing member 31 7 
which covers the collar 316. The igniter receiving port 
31 5 of the seal cup member 306 is located in the vicinity 
of the igniter fixing member 317, and an O-ring 325 is 10 
disposed therebetween. With this arrangement, sealing 
between the first igniter 31 la and the second ii 31 1 b, as 
well as between the second combustion chamber 305b 
and the housing are realized. 

[0163] This gas generator is actuated in such a 15 
manner that, on actuation of the first igniter 311a, the 
first transfer charge 318 accommodated in the transfer 
charge accommodating portion 312 of the seal cup 
member 306a is ignited and burnt, the flame is dis- 
charged from the first flame-transferring hole 319a pro- 20 
vided in the inner cylindrical member 304 into the first 
combustion chamber 305a to ignite and burn the first 
gas generating agent 309a. The second igniter 311b 
accommodated in the igniting means accommodating 
chamber 308 is actuated simultaneously with or slightly 25 
later than the first igniter 31 1a, the flame is discharged 
into the second combustion chamber 305b from the 
second flame transferring hole 31 9b formed in the divid- 
ing circular member 307, thereby burning the second 
gas generating agent 309b. The actuation gas gener- 30 
ated by combustion of the second gas generating agent 
is discharged into the first combustion chamber 305a 
from the through-hole 320 provided in the inner cylindri- 
cal member 304. 

[0164] The actuation gas generated by combustion 35 
of the first gas generating agent 309a and the second 
gas generating agent 309b passes through the filter 
means 350 disposed so as to surround radially the outer 
side of the first combustion chamber 305a, and during 
that period, a combustion residue is collected and the 40 
gas is cooled. At that time, the filter means 350 slightly 
expands outwardly in the radial direction due to the 
pressure and the like of the actuation gas. The 
expanded filter means is abutted against and supported 
by the filter means supporting member 353 which is dis- 45 
pos d in the axial direction of the filter, and the short 
pass of the actuation gas such that the actuation gas 
passes through the gap between the filter means end 
surface and the filter means supporting member 353 
can be prevented. Namely, the filter means 350 is a self- so 
contracting type filter which is contracted by itself due to 
passage of the actuation gas. The actuation gas which 
has passed through the filter means 350 breaks the seal 
tape 322 which closes the gas discharge port 310, and 
is discharged out from the housing through the dis- 55 
charge port 310. 

[0165] In the gas generator of the present embodi- 
ment, known gas generating agents 309a, b, transfer 


charge 318, igniters 31 1a, b and the like can be used. 
[0166] In the present embodiment, it is possible to 
use filter means provided at its only one side with the 
inclining surface as shown in Fig. 21 , i.e. , a filter means 
355 which is substantially cylindrical shape as a whole, 
and axially one end surface thereof adjusted to be 
inclined, being narrowed in the axial extending direction, 
to form an inclining end surface 351 whose interior 
angle e with respect to the inner peripheral surface is an 
acute angle. However, in this case, as shown in Fig. 22, 
the filter means supporting member 353 disposed in the 
housing 303 is disposed only on the side where the 
inclining end surface 351 of the filter means is formed, 
and a retainer 324 comprising an annular portion 322 
and a wall surface portion 323 having the inner and 
outer peripheries is disposed on the opposite side (i.e., 
on the closure shell 302 side). A outer peripheral skirt 
portion 354 of the filter means is abutted against and 
supported by an inner surface of an outer peripheral 
wall 323 of the retainer. 

[0167] In the gas generator shown in Fig. 22, if the 
actuation gas is generated by the burning of the first and 
second gas generating agents, the actuation gas 
expands the filter means 355 outwardly in the radial 
direction when the gas passes through the filter means 
as the gas generator shown in Fig. 19. The radially 
expanded filter means 355 is abutted at its inclining end 
surface 351 against the inclining surface 352 of the filter 
means supporting member 353, the outer peripheral 
skirt portion 354 is abutted against the inner surface of 
the outer peripheral wall of the retainer 324. Therefore, 
this filter means 355 also becomes a self -contracting 
type filter which is contracted by itself by passage of the 
actuation gas due to the inclining end surface 352 
formed on the upper end surface. 

Embodiment of self-contracting type filter 2 

[0168] A gas generator shown in Fig. 23 is charac- 
terized in that an inclining surface 452 which is inclined 
so as to be narrowed outwardly in the radial direction is 
formed on the inner surface of the housing 403. This 
inclining surface 452 is formed inside the housing axi- 
ally on the side where the inclining surface of the filter 
means is formed. In the present embodiment, the inclin- 
ing surface functions as a supporting portion of the filter 
means, and this is provided by forming an inclining por- 
tion which inclines in a chamfering shape on a periph- 
eral edge of a circular portion 461 of the housing 403. 
[0169] In the gas generator shown in this embodi- 
ment, the housing 403 comprises a diffuser shell 401 
having a gas discharge port 41 0 and a closure shell 402 
forming an interior space in cooperation with the diffuser 
shell. A substantially cylindrical inner cylindrical mem- 
ber 404 provided at its peripheral wall with a plurality of 
through-holes 420 is disposed in the housing 403, and 
outside of the cylindrical member is defined as a com- 
bustion chamber 405 and inside thereof is defined as an 
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ignition means accommodating chamber 408. A gas 
generating agent 409 for generating the actuation gas 
by combustion is accommodated in the combustion 
chamber 405. An ignition means comprises an igniter 
41 1 and a transfer charge 41 8 is disposed in the ignition 
means accommodating chamber 408. Disposed radially 
outside of the combustion chamber 405 is filter means 
355 provided at its only one side with the inclining sur- 
face as shown in Fig. 21, i.e., filter means 355 which is 
substantially cylindrical shape as a whole, and axially 
one end surface thereof is inclined, being narrowed in 
the axial extending direction, to form an inclining end 
surface 351 whose interior angle © with respect to the 
inner peripheral surface is an acute angle. 
[0170] Especially in this embodiment, a filter means 
supporting member as shown in Embodiment 1 is not 
disposed in the axial direction of the inclining end sur- 
face 351 of the filter means 355. This is because that 
the inclining surface 452 against which the inclining end 
surface of the filter means abuts is formed in the hous- 
ing 403 at a location where the filter means 355 is dis- 
posed and the inclining end surface 351 is formed. 
Therefore, in this embodiment, the inclining surface 452 
functions as the supporting portion of the fitter means 
355. 

[0171] The housing 403 having such an inclining 
surface can be realized by press-molding various metal 
plates such as a stainless steel plate, a nickel plated 
steel plate and an aluminum alloy plate to form the dif- 
fuser shell and the closure shell, and forming the inclin- 
ing portion 453 on the shell (diffuser shell 401 in the 
present embodiment) on the side of which the inclining 
surface 351 of the filter means 355 is provided. 
[0172] In the present embodiment, the diffuser shell 
401 constituting the housing comprises a circular por- 
tion 461 forming a ceiling surface, an inclining portion 
453 which is inclined so as to spread like a fan out- 
wardly in the radial direction from the outer periphery of 
the circular portion, a peripheral wall 462 bent from a tip 
end of the inclining portion and extended downward, 
and a flange portion 463 bending from the lower end of 
the peripheral wall and spreading radially outward of the 
housing. The closure shell 402 comprises an annular 
portion 465 provided at its central portion with a hole 
464 in which the inner cylindrical member 404 is 
included, a peripheral wall 466 rising from the outer 
peripheral edge of the annular portion in the axial direc- 
tion of the housing, and a flange portion 467 bending 
from the upper end of the outer peripheral wall and 
spreading radially outward of the housing. The flange 
portions of both the shells are joined to each other by 
various welding methods to form the housing. The dif- 
fuser shell 401 is formed at its peripheral wall surface 
with a plurality of gas discharge ports 410 for discharg- 
ing the actuation gas, and the gas discharge ports are 
closed by moisture-proof seal tape 422. A tape which is 
ruptured by the actuation gas is used as the seal tape 
422. 


[0173] In the housing formed in this manner, an 
inner surface of the inclining portion 453 of the diffuser 
shell 401 is also formed as an inclining surface spread- 
ing downward like a fan, and more specifically, as the 

5 inclining surface 452 inclining downward radially out- 
ward. The filter means 355 is disposed in the housing 
403 so that its inclining end surface 351 is opposed to 
the inclining surface 452. The inclining surface 452 
formed on the inner surface of the housing functions as 

10 a supporting member of the filter means like the inclin- 
ing surface of the filter means supporting member of 
Embodiment 1, and abuts and supports the inclining 
end surface 351 of the filter means which expands out- 
wardly in the radial direction due to passage of the actu- 

75 ation gas. 

[0174] In the present embodiment also, like the gas 
generator shown in Fig. 22, a retainer 424 comprising a 
flat plate annular portion 422 and a wall surface 423 
provided at its inner periphery and outer periphery is 

20 disposed on an end surface of the filter means 355 on 
the side where the inclining end surface is not formed. 
The outer peripheral skirt portion of the filter means is 
abutted against and supported by an inner surface of 
the outer peripheral wall 423 of the retainer 424. 

25 [01 75] According to the gas generator shown in this 
drawing, when the igniter 411 is actuated, the transfer 
charge 418 disposed above the igniter 411 is ignited 
and burnt, and the flame is ejected from the through- 
hole 420 of the inner cylindrical member 404 into the 

30 combustion chamber 405 in which the gas generating 
agent 409 is accommodated. The flame of the transfer 
charge 41 8 ejected into the combustion chamber ignites 
and burns the gas generating agent 409, thereby gener- 
ating the actuation gas for expanding the air bag. This 

35 actuation gas is purified and cooled while it passes 
through the filter means 355, and breaks the seal tape 
422 and is discharged from the gas discharge port 410. 
[0176] While the actuation gas passes through the 
filter means 355, the filter means is expanded radially 

40 outward due to the pressure. If the filter means 355 is 
expanded radially outward, its inclining end surface 351 
abuts against the inclining surface 452 of the housing 
inner surface, and it is possible to prevent the short pass 
of the actuation gas between the filter means end sur- 

45 face (the inclining end surface 351) and the housing 
inner surface. 

[0177] Therefore, in the gas generator shown in this 
embodiment, since the inclining end surface 351 of the 
filter means are pressed to the inclining surface 452 of 

so the inner surface of the housing, it is possible to prevent 
the short pass of the actuation gas in the end surface of 
the filter means 355 without disposing a special mem- 
ber for supporting the filter means 355. 
[0178] In this gas generator also, a known gas gen- 

55 erating agent 409, transfer charge 418, igniter 41 1 and 
the like can be used. 
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Embodiment of self-contracting type filter 3 

[0179] Fig. 24 shows a gas generator for an air bag 
of the present invention of another embodiment. The 
gas generator shown in Fig. 24, like the gas generator 
shown in Fig. 23, an inner surface of a housing 503 is 
formed with inclining surfaces 552a, b, and inclining end 
surfaces 551 a, b provided on an end surface of the filter 
means 550 are supported by the inclining surfaces 
552a, b. 

[0180] Unlike the gas generator shown in Embodi- 
ment 2, the gas generator shown in the present embod- 
iment uses the filter means 550 which is provided at its 
axially end surfaces with inclining end surfaces 551 . 
The inclining surfaces 551 formed on the opposite sides 
of the axial end surfaces of the filter means are inclined 
so as to be narrowed radially outward, the upper end 
surface 551a is inclined so as to descend outwardly in 
the radial direction, and the lower end surface 551b is 
inclined so as to ascend outwardly in the radial direc- 
tion. A lower portion of the filter means of the present 
embodiment is formed so as to expand radially outward. 
[0181] The inclining surfaces 552a, b capable of 
supporting the fitter means 550 are formed on an inner 
surface of the housing 503 so as to be opposed to the 
inclining end surfaces 551 a, b of the filter means. Espe- 
cially in this embodiment, since the filter means is pro- 
vided at its opposite sides of axial end surfaces with 
inclining end surfaces 551, the inclining surfaces 552a, 
b opposed to the inclining end surfaces 551a, b of the 
filter means 550 are formed on both the inner surface of 
the diffuser shell 501 and the inner surface of the clo- 
sure shell 502. More specifically, the diffuser shell 501 
and the closure shell 502 are formed by press-molding 
using various metal plates as in Embodiment 2, and the 
inclining portions 553 are formed on the shell on the 
side of which the inclining surfaces of the filter means 
550 are provided, i.e., the diffuser shell 501 and the clo- 
sure shell 502 in this embodiment. In Fig. 24, the inclin- 
ing portions 553a, b are formed between a circular 
portion 561 and a peripheral wall 562 in the diffuser 
shell 501 , and between an annular portion 565 and a 
peripheral wall 566 in the closure shell 502. 
[0182] Both the upper and lower end surfaces of the 
filter means 550 are formed into the inclining end sur- 
faces 551 . The filter means 550 is disposed in the hous- 
ing so that the upper end inclining end surface 551a is 
opposed to the inclining surface 552a of the inner sur- 
face of the diffuser shell 501 , and the lower end inclining 
end surface 551b is opposed to the inclining surface 
552 of the closure shell. An expanding portion 556 of a 
lower portion of the filter means expanding in the radial 
direction is disposed so that the outer periphery of the 
expanding portion abuts against the inner surface of a 
peripheral wall 566 of the closure shell. 
[0183] According to the gas generator of the 
present embodiment formed in this manner, when the 
transfer charge 518 is ignited and burnt by the actuation 


of the igniter 51 1 , the flame is ejected into the combus- 
tion chamber 505 from the through-hole 520 of the inner 
member 504, thereby igniting and burning the gas gen- 
erating agent 509. The actuation gas generated by 

5 combustion of the gas generating agent 509 is purified 
and cooled while the gas passes through the filter 
means 550, and the gas breaks the seal tape 522 and is 
discharged from the gas discharge port 510. The filter 
means 550 is expanded radially due to passage of the 

10 actuation gas, and the inclining surfaces 551a, b pro- 
vided on the upper and lower ends of the filter means 
550 abut against the inclining surfaces 552a, b provided 
on the inner surfaces of both the shells, and it is possi- 
ble to prevent the short pass of the actuation gas 

75 between the end surface of the filter means 550 and the 
inner surface of the housing 503. 

[0184] Especially in the gas generator shown in Fig. 
24, the outer periphery of the expanding portion of the 
lower portion of the filter means 550 is in contact with 

20 the inner surface of the peripheral wall 566 of the hous- 
ing. Therefore, when the filter means 550 is expanded 
due to passage of the actuation gas, a portion thereof 
comes into contact with the inner surface of the periph- 
eral wall of the housing, and it is possible to suppress 

25 further deformation and control the expanding amount. 
With this arrangement, it is possible to stably secure the 
contact state between the filter means 550 and the 
inclining surface 552. 

[0185] In relation with the present embodiment, the 

30 gas generator in which the upper and lower inner sur- 
faces of the housing are provided with inclining surfaces 
which incline so as to be narrowed in the radial direction 
can employ a structure shown in Fig. 25. 
[0186] In addition to the internal structure such as 

35 layout and the number of combustion chambers and the 
igniters, the gas generator shown in Fig. 25 is different 
from the one shown in Rg. 24 in that a diffuser shell 601 
and a closure shell 602 are joined by friction welding, 
and filter means (Fig. 20) which is not provided at its 

40 lower portion with an expanding portion is used as filter 
means 650. Fig. 26 is a schematic plan view of the gas 
generator for an air bag shown in Fig. 25. 
[0187] In the gas generator of this embodiment, the 
diffuser shell 601 having a gas discharge port 610 and 

45 the closure shell 602 having a flange portion 667 are 
joined to each other by friction welding, thereby forming 
a housing 603. A cylindrical inner shell 625 whose 
upper opening is closed is disposed in the housing 603 
eccentrically with respect to the center axis of the hous- 

50 ing. The outside of the inner shell 625 is defined as a 
first combustion chamber 605a, and the inside of the 
shell 625 is defined as a second combustion chamber 
605b. Electrical ignition type igniters 61 1 to be actuated 
by an electric signal and gas generating agents 609a, b 

55 which are to be ignited and burnt by actuation of the 
igniters are accommodated in the combustion cham- 
bers 605a, b, respectively. Especially, as shown in Fig. 
26, the igniter 611a in the first combustion chamber 
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605a is disposed inside of the inner cylindrical member 
604 in which a flame-transferring hole 619 is provided 
eccentrically with respect to the peripheral wall. A trans- 
fer charge 618 which is to be ignited and burnt by the 
igniter 6*11 a is disposed above the igniter 611a. 5 
Although the transfer charge is not disposed in the sec- 
ond combustion chamber 605b in the drawing, it can be 
disposed if required. 

[0188] The inner shell 625 defines the first combus- 
tion chamber 605a and the second combustion cham- io 
ber 605b, and a peripheral wall thereof provided with an 
opening portion 620. The opening portion is closed by a 
seal tape 660 or the like. The seal tape 660 or the like 
for closing the opening portion 620 is formed so as to be 
burst, peeled, burnt or detached by combustion of the 15 
second gas generating agent 609b accommodated in 
the second combustion chamber 605b. The opening 
portion 620 is formed so that it does not open by com- 
bustion of the gas generating agent 609a in the first 
combustion chamber 605a. 20 
[0189] In the gas generator shown in Fig. 25, the 
housing 603 is formed by joining the diffuser shell 601 
and the closure shell 602 by the friction welding. The dif- 
fuser shell 601 is formed with an inclining portion 653a 
which is inclined so as to be narrowed toward the ceiling 25 
surface 661 from the peripheral wall 662. The closure 
shell 602 is also formed with an inclining portion 653b 
which is inclined so as to be narrowed toward the bot- 
tom surface 665 from the peripheral wall 666. The inner 
surfaces of the inclining portions 653a, b of both the 30 
shells are the inclining surfaces 652 which is opposed to 
inclining end surfaces 651 of the filter means 650, and 
these inclining surface 652 functions as a supporting 
portion of the filter means 650. In the drawing, the inclin- 
ing portions 653a, b are formed by bending the shells, 35 
but it is also possible to form the inclining portions by 
curving the shells. 

[0190] Filter means 350 as shown in Fig. 20 whose 
upper and lower ends are formed with inclining end sur- 
faces 651 is disposed in the housing 603. In the draw- 40 
ing, the filter means 350 is disposed so that its upper 
inclining end surface 351 is opposed to the inclining sur- 
face 652a of the diffuser shell, and its lower inclining 
end surface 351 is opposed to the inclining surface 
652b of the closure shell 602. 45 
[0191] In this gas generator, when the first igniter 
61 1 a is actuated, the first transfer charge 618 is ignited 
and burnt. The flame of the transfer charge 618 is dis- 
charged in the direction shown with the arrow in Fig. 26 
so that the flame surrounds the inner shell 625 from the so 
flame-transferring hole 619 provided eccentrically with 
respect to the inner cylindrical member 604. The flame 
discharged from the flame-transferring hole 61 9 ignites 
and burns the gas generating agent 609a in the first 
combustion chamber 605a. The second igniter 61 1b is 55 
actuated simultaneously with or slightly later than the 
first igniter 611a. The second gas generating agent 
609b in the second combustion chamber 605b is ignited 


and burnt by the actuation of the igniter 61 1b, thereby 
generating the actuation gas. The opening portion 620 
provided in the peripheral wall of the inner shell 625 is 
opened due to the pressure of the actuation gas. With 
this opening, the actuation gas generated by combus- 
tion of the second gas generating agent 609b flows into 
the first combustion chamber 605a. 
[0192] The actuation gas generated by combustion 
of the first gas generating agent 609a and the second 
gas generating agent 609b is purified and cooled while 
the gas passes through the filter means 350, and the 
gas breaks the seal tape 622 and is discharged from the 
gas discharge port 610. in the gas generator shown in 
this drawing also, the filter means 350 expands radially 
outward by passage of the actuation gas, the inclining 
end surfaces 351 formed on the upper and lower end 
surfaces are pressed to the inclining surfaces 652a, b in 
the housing, i.e., the supporting portion, and it is possi- 
ble to prevent the short pass of the actuation gas 
between the end surface of the filter means 350 and the 
inner surface of the housing 603. 

Embodiment of self-contracting type filter 4 

[0193] Fig. 27 is a vertical cross sectional view 
showing another embodiment of the gas generator 
using filter means of the present invention. The gas 
generator shown in this embodiment is longer in the 
axial direction than the inner diameter thereof. 
[0194] In the gas generator shown in Fig. 27, a filter 
means accommodating container 702 (hereinafter 
referred to w a filter container") in which filter means 750 
is accommodated is connected to axially one end open- 
ing 730 of a cylindrical member 701 , thereby forming a 
housing 703. The other end opening 731 is closed by an 
annular member 732 in which an ignition means con- 
tainer 704. 

[0195] In the housing, a gas generating agent 709 
which is to burnt to generate the actuation gas is 
accommodated in the cylindrical member 701 . The inte- 
rior space of the cylindrical member 701 functions as 
the combustion chamber 705 in which the gas generat- 
ing agent burns. A circular porous plate 733 spreading 
in the diametrical direction is disposed on the end on 
the side of the filter container 702 in the combustion 
chamber 705. The gas generating agent 709 in the 
combustion chamber 705 is supported by the porous 
plate 733. 

[0196] The igniting means container 704 fitted in 
the annular member 732 closes an end surface project- 
ing into the combustion chamber 705. An ignition 
means accommodating chamber 708 separated from 
the combustion chamber 705 is provided inside the end 
surface. The ignition means comprising an igniter 71 1 
and a transfer charge 71 8 is accommodated in the igni- 
tion means accommodating chamber 708. A plurality of 
flame-transferring holes 719 are formed in the periph- 
eral wall of the ignition means container 704, and the 
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flame generated by actuation of the ignition means is 
ejected from the flame-transferring holes 719 into the 
combustion chamber 705, thereby igniting and burning 
the gas generating agent 709. 

[0197] The filter container 702 is substantially cylin- s 
drical shape as a whole, and peripheral edges of axially 
opposite end surfaces thereof are formed with inclining 
portions 753 which is formed like the chamfering shape 
and inclined so as to be narrowed in the axial direction 
of the container. A through-hole 734 is formed in the end io 
surface of the filter container 702 on the side of the 
housing, and the other end surface is provided with a 
stud bolt 735 for mounting the gas generator to the 
module. A plurality of gas discharge ports 710 are 
formed in the peripheral wall. The interior space of the 15 
filter container 702 is in communication with the com- 
bustion chamber 705 through the through-hole 734 
formed in the end surface of the housing. In the drawing, 
the filter container 702 is formed by closing the opened 
end of the cup-like member 738 comprising a peripheral 20 
wall surface 736, an inclining portion 753 and a housing 
side end surface 737 by a lid member 740 comprising 
an inclining portion 753 and an end surface 739 includ- 
ing the stud bolt 735. 

[01 98] The fitter means 350 of the present invention 25 
shown in Fig. 20, i.e., a filter means which is substan- 
tially cylindrical shape as a whole and the inclining end 
surfaces 351 which is inclined so as to be narrowed in 
the axial extending direction are formed on axially oppo- 
site end surfaces thereof is accommodated in the filter 30 
container 702. The filter means 350 is disposed so that 
its inclining end surface 351 is opposed to the inner sur- 
face of the inclining portion 753 of the filter container 
702, i.e., the inclining surface 752. A gap 741 having a 
predetermined width is secured between the outer 35 
peripheral surface of the filter means and the inner wall 
surface of the filter container 702. 
[0199] At the time of actuation of this gas generator, 
when the igniter 71 1 is actuated, the transfer charge 
708 is ignited and burnt, and the flame thereof is ejected 40 
from the flame-transferring hole 719 of the ignition 
means container 704 into the combustion chamber 705. 
The gas generating agent 709 is ignited and burnt by 
the flame of the transfer charge 708 ejected into the 
combustion chamber, thereby generating the actuation 45 
gas. The actuation gas flows into the filter container 
702, and is purified and cooled while the gas passes 
through the filter means 350, and discharged from the 
gas discharge port 71 0. With passage of the actuation 
gas through the filter means 350, the filter means 350 so 
expands in the diametric direction, its inclining end sur- 
face 351 abuts against the supporting portion (i.e., the 
inclining surface 752) on the inner surface of the inclin- 
ing portion 753 of the filter container 702, and con- 
tracted in the axial direction. As a result, the filter means 55 
350 is strongly pressed to the inner surface of the filter 
container 702, and it is possible to prevent the short 
pass of the actuation gas passing between both the 


members. 

A gas generator having a plurality of igniters 

[0200] Further, the present invention includes a gas 
generator for an air bag, comprising a housing with a 
plurality of gas discharge ports which forms an outer 
shell container and accommodates two or more ignition 
means to ignite on an impact and a gas generating 
means which are to be independently ignited and burnt 
by the ignition means so as to generate a combustion 
gas for inflating an air bag, wherein the gas discharge 
ports are closed by sealing means for maintaining an 
internal pressure of the housing to the given pressure, 
and by controlling the gas discharge ports and/or the 
sealing means, a breaking pressure for breaking the 
sealing means is adjusted at multiple stages and 
thereby a difference of the housing maximum internal 
pressures at the time when each ignition means is acti- 
vated can be suppressed. 

[0201] Fig. 32 is a vertical cross sectional view 
which shows a gas generator for an air bag according to 
the other embodiment of the present invention. The gas 
generator shown in this embodiment also has a struc- 
ture being particularly suitable for being arranged in a 
driver side. 

[0202] In particular, the gas generator shown in this 
embodiment is characterized by an arrangement of two 
combustion chambers provided in the housing and a 
forming method. 

[0203] Also in the present embodiment, a gas dis- 
charge port 1210 formed in a diffuser shell 1201 has 
two kinds of gas discharge ports 1210a and 1210b hav- 
ing different diameters, and these are closed by a seal 
tape 1229 for protecting a gas generating agent 1252 
from an influence of an environment such as a humidity 
outside the housing. By providing two kinds of gas dis- 
charge ports 1210a and 1210b having different inner 
diameters (and opening areas), a combustion internal 
pressure in the housing 1203 at an actuation can be 
equalized (stabilizing of a combustion performance). 
[0204] That is, in the gas generator shown in this 
embodiment, in a cylindrical housing 1203 obtained by 
joining a diffuser shell 1201 having a plurality of gas dis- 
charge ports 1210 and a closure shell 1202 for forming 
an inner storing space together with the diffuser shell 
1201 and applying a friction welding to these shells, a 
cylindrical inner shell 1204 in a capsule-like shape hav- 
ing a circle in the horizontal cross section and a closed 
upper end is arranged and fixed eccentrically with 
respect to the center axis of the housing, thereby form- 
ing a first combustion chamber 1250 is formed in an 
outer side thereof and forming a second combustion 
chamber 1260 in an inner side thereof. 
[0205] A eccentric degree of the inner shell 1204 
arranged in the housing 1203 with respect to the hous- 
ing 1203 can be suitably changed according to a 
desired volume ratio of a combustion chamber and the 
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like, and may be changed according to a structure 
inside the housing 1203, for example, whether or not a 
coolant/filter 1225 exists. As an example, like the gas 
generator shown in this drawing, when the coolant/filter 
1 225 is arranged opposite to a peripheral wall surface of 5 
the housing 1203, it is possible to suitably select the 
eccentric degree in a range between 1 0 and 75 %. How- 
ever, since this range can be changed due to a size of 
the igniters 1251 and 1261 and the like, the range is 
only a measure of eccentricity of the inner shell 1204 in w 
the gas generator shown in Fig. 32. 
[0206] The inner shell 1204 may be formed in vari- 
ous kinds of shapes such as a rectangular shape, an 
oval shape and the like in a horizontal cross section, in 
order to join easily to the closure shell 1202, etc., it is 75 
preferable to be formed in a circular shape. In other 
wards, the horizontal cross sectional shape of the inner 
shell 1204 has to be a circular shape when joining the 
inner shell 1204 and the closure shell 1202 by a friction 
welding, and also when joining by a laser welding, it is 20 
necessary to keep an emitting distance of the laser con- 
stant. 

[0207] As mentioned above, in this embodiment, 
the first combustion chamber 1250 and the second 
combustion chamber 1260 are defined by the inner 25 
shell 1204. That is, the first combustion chamber 1250 
is provided on the outer side of the inner shell 1204, and 
the second combustion chamber 1260 is provided on 
the inner side of the inner shell 1204. A volume ratio 
between the first combustion chamber 1250 and the 30 
second combustion chamber 1260 (a volume of the first 
combustion chamber : a volume of the second combus- 
tion chamber) is set to 3.3 : 1 in the present embodi- 
ment, and it can also be suitably selected in a range of 
97 : 1 to 1 : 1.1. However, also with respect to the vol- 35 
ume ratio, the selected range can be suitably changed 
due to a size of the igniters (1 251 , 1 261 ) and a shape of 
the gas generating agents (1252, 1262). Accordingly, 
the above range shows a range which can be selected 
in the structure of the gas generator shown in this draw- 40 
ing. 

[0208] As mentioned above, the gas generating 
agents (1252, 1262) are respectively stored in the sec- 
ond combustion chamber 1260 and the first combustion 
chamber 1250 which are partitioned by the inner shell 45 
1204. The first gas generating agent 1252 is stored in 
the first combustion chamber 1250 and the second gas 
generating agent 1262 is stored in the second combus- 
tion chamber 1260, respectively. In the present embod- 
iment, the first gas generating agent 1252 and the so 
second gas generating agent 1262 have the same 
shape or the like. The gas generating agents different 
from each other in at least one of a burning rate, a com- 
position, a composition ratio and an amount can be 
stored in the respective combustion chambers. 55 
[0209] The inner shell 1204 which defines the first 
combustion chamber 1 250 and the second combustion 
chamber 1260 is arranged eccentrically with respect to 


the center axis of the housing 1203, and the second 
combustion chamber 1260 provided inside the inner 
shell 1204 is eccentric with respect to the housing 1203. 
The igniters are respectively arranged in the first com- 
bustion chamber 1250 and the second combustion 
chamber 1260, the second igniter 1261 arranged in the 
second combustion chamber 1260 is disposed in the 
center of the second combustion chamber 1260 which 
is eccentric with respect to the center axis of the hous- 
ing 1203. Therefore, a flame generated by an activation 
of the igniter 1261 can uniformly burns the second gas 
generating agent 1262. And the second igniter 1261 
and the first igniter 1251 disposed in the first combus- 
tion chamber 1250 are both arranged eccentrically with 
respect to the center axis of the housing 1 203. As men- 
tioned above, by arranging eccentrically the first and 
second igniters as well- as the inner shell 1204 with 
respect to the center axis of the housing 1203, a range 
of a difference in'the volume ratio of the first and second 
combustion chambers can be made larger, and the size 
of the housing 1203 in a diametrical direction can be 
restricted as much as possible. 

[0210] Among the igniters arranged in the respec- 
tive combustion chambers, the igniter 1251 arranged in 
the first combustion chamber 1250 has a transfer 
charge 1208 arranged in a peripheral and upper direc- 
tions thereof. For convenience at assembling the gas 
generator, or in order to prevent the transfer charge 
1208 from being scattered in the first combustion cham- 
ber 1250 due to the impact and the vibration applied at 
mounting on the vehicle, and to prevent an ignition per- 
formance to the first gas generating agent 1252 form 
being slipped, the transfer charge 1208 is stored in a 
transfer charge container 1226. The transfer charge 
container 1226 is easily broken due to the combustion 
of the transfer charge 1208 arranged therein and 
formed by an aluminum having a thickness (for exam- 
ple, about 200 pirn) so as to transfer the flame to the 
periphery thereof. On the other hand, a transfer charge 
like the one arranged in the first combustion chamber 
1250 is not necessarily required in the second combus- 
tion chamber 1260. This is because the second gas 
generating agent 1262 is ignited more easily, than the 
first gas generating agent 1252, and the pressure of the 
second combustion chamber is increasing in a sealed 
state until the breaking member 1207 for sealing a hole 
1206 of the below-described inner shell 1204 is rup- 
tured. The breaking member 1207 is not ruptured even 
when the internal pressure of the combustion chamber 
1250 increases due to the combustion of the first gas 
generating agent 1252 but it is ruptured when the inter- 
nal pressure of the second combustion chamber 1260 
increases more than that of the first combustion cham- 
ber 1250. However, the transfer charge can be used as 
required. 

[0211] A cylindrical member 1236 is placed in the 
first combustion chamber 1250 so as to surround an 
outer side in the radial direction of the first igniter 1251 
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and the transfer charge 1208 disposed above the 
igniter. The cylindrical member 1236 is formed into a 
cylindrical shape open at both upper and lower ends, 
one end portion thereof is outwardly fitted to an outer 
periphery of a portion fixed with the igniter 1251 so that 
no gap is formed. And the other end portion is inserted 
to be supported by a retainer 121 1 disposed near an 
inner surface of a ceiling portion of the diffuser shell 
1201 so as to be fixed to a predetermined portion. A plu- 
rality of flame-transferring holes 1 237 are formed on a 
peripheral wall of the cylindrical member 1236, and the 
flame generated by the combustion of the transfer 
charge 1208 is injected from the flame-transferring hole 
1 237 so as to ignite and burn the first gas generating 
agent 1252 disposed in the outer side of the cylindrical 
member. It is preferable that the cylindrical member 

1236 is made of the same material as that of the hous- 
ing 1 203. 

[0212] In particular, in the gas generator shown in 
this embodiment, the first combustion chamber 1250 is 
formed into an annular shape similar to a crescent 
shape obtained by stamping an inner side of a circle 
roundly, as shown in a perspective plan view in Fig. 33, 
and the first gas generating agent 1252 is placed 
therein. Accordingly, in the first combustion chamber 
1 250, as is different from the second combustion cham- 
ber 1 260, a distance between the gas generating agent 
1 252 and the igniter 1251 is varied with a place for stor- 
ing the gas generating agent 1252. Therefore, at a time 
of ignition of the igniter 1251, the ignition and the com- 
bustion of the first gas generating agent 1252 are per- 
formed unevenly. Then, the flame-transferring hole 

1237 provided in a peripheral wall of the inner cylindrical 
member 1236 restricts a direction thereof so as to lead 
the ftame of the transfer charge 1208 in a direction 
shown by an arrow in Fig. 33. Accordingly, it is possible 
to burn the gas generating agent 1252 in a portion 
shaded by the second combustion chamber 1260 (i.e. 
the inner shell 1204) evenly. Further, in place of the 
inn r cylindrical member 1236, a injecting- direction 
restricting means (not shown) having holes formed in a 
direction shown by an an-ow in Fig. 33 can be used. The 
injecting -direction restricting means restricts the direc- 
tion of the injecting flame which is generated by the acti- 
vation of the first ignition means (the igniter 1251 and 
the transfer charge 1208 in Fig. 32) for igniting the first 
gas generating agent 1252, in order to effectively burn 
the first gas generating agent 1252. As the injecting- 
direction restricting means, for example, a cup-like con- 
tainer having one end portion closed by a cylinder p* em- 
ber and in which a nozzle for leading the flame of the 
ignition means in a desired direction (a direction shown 
by an arrow in Fig. 33) is provided on a peripheral wall 
portion. In this case, the injecting -direction restricting 
means is used in a state of being mounted (covered) 
around the first ignition means. Also in the case of using 
the above injecting-direction restricting means, it is pref- 
erable that the first ignition means arranged inside it 


comprises the igniter and the transfer charge which is to 
be ignited and burnt by the activation of the igniter. 
[0213] The inner shell 1204 which defines the first 
combustion chamber 1250 and the second combustion 
5 chamber 1260 is formed into a capsule shape as men- 
tioned above, and a plurality of opening portions 1205 
are formed on a peripheral wall thereof. The opening 
portion 1205 is designed such as to be opened only by 
the combustion of the second gas generating agent 
io 1262 stored in the second combustion chamber 1260 
and is not opened by the combustion of the first gas 
generating agent 1252 stored in the first combustion 
chamber 1250. In the present embodiment, the opening 
portion 1205 comprises a plurality of holes 1206 pro- 
15 vided on the peripheral wall of the inner shell 1204 and 
the breaking member 1207 for closing the hole, and a 
stainless seal tape is used as the breaking member 
1207. The breaking member 1207 is designed such as 
to be broken, peeled, burnt or removed only by the com- 
20 bustion of the second gas generating agent 1262 so as 
to open the hole 1206 but not to be broken by the com- 
bustion of the first gas generating agent 1252. 
[0214] The above inner shell 1204 is fixed by con- 
necting an open lower portion 1213 thereof to the do- 
25 sure shell 1202. When the closure shell 1202 comprises 
the collar portion 1202a for fixing the igniter, the inner 
shell 1204 can be mounted to the collar portion 1202a. 
In the gas generator shown in Fig. 32, the closure shell 
1202 is formed such as to integrally joint a circular collar 
30 portion having a size capable of fixing two igniters on a 
bottom surface of the cylindrical shell portion 1202b 
jointed to the diffuser shell 1201, and the inner shell 
1204 is jointed to the collar portion 1202a. The collar 
portion 1202a can be integrally formed on the bottom 
35 surface of the cylindrical shell portion 1 202b in a circular 
shape capable of being fixed at each igniter, and can be 
integrally formed on the bottom surface of the cylindrical 
shell portion 1202b. In such acase, the inner shell 1204 
can be directly mounted on the bottom surface of the 
40 cylindrical shell portion 1202b in addition to the collar 
portion 1 202a of the closure shell. 
[0215] In the present embodiment, a joint of the 
inner shell 1204 and the closure shell 1202 can be per- 
formed by an convex-concave joint in addition to a fric- 
45 tion welding, a cramping, a resistance welding and the 
like. In particular, in the case of joining the both by fric- 
tion welding, preferably, it is performed in a state of fix- 
ing the closure shell 1202. Accordingly, even when the 
axial cores of the inner shell 1204 and the closure shell 
50 1202 are not aligned to each other, a friction welding 
can be performed stably. In other words, when friction 
welding is performed in a state of fixing the inner shell 
1204 and rotating the closure shell 1202, a center of 
gravity of the closure shell 1202 is shifted from a center 
>5 of rotation and thereby a stable friction welding cannot 
be performed. Therefore, in the present invention, fric- 
tion welding is performed in a state of fixing the closure 
shell 1202 and rotating the inner shell 1204. Further, at 
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friction welding, it is preferable that the closure shell 
1202 is positioned and fixed so as to always mount the 
inner shell 1204 to a determined position. Accordingly, it 
is preferable that a positioning means is suitably pro- 
vided in the closure shell 1202. A gas generating agent 
fixing member 1214 is arranged in the inner shell 1204 
in order to safely and smoothly perform a connection to 
the closure shell 1202. The gas generating agent fixing 
member 1214 is used in order to prevent the gas gener- 
ating agent 1262 from directly contacting with the inner 
shell 1204 at a time of friction welding the inner shell 
1204 to the closure shell 1202 and to obtain a placing 
space for the igniter 1261 inside the space formed by 
the inner shell 1204. When mounting the inner shell 
1204 to the closure shell 1202, in addition to the above 
friction welding, it is possible to mount by an convex- 
concave joint as well as a crimping, a resistance weld- 
ing and the like. Also in this case, an assembly perform- 
ance is improved by using the gas generating agent 
fixing member 1214. The gas generating agent fixing 
member 1 21 4 adopts here a canister made of aluminum 
and having a thickness which can be easily broken by 
the combustion of the gas generating agent 1262, as 
one example, and further, a suitable member capable of 
achieving the object mentioned above (regardless a 
material, shape and the like) such as a porous member 
made of a wire mesh. Besides, when the above gas 
generating agent fixing member 1214 is not used, it is 
possible to form a lump of the gas generating agent 
obtained by forming a lump of the single-hole cylindrical 
gas generating agent 1262 into the same shape as the 
inner space of the inner shell 1204 and place it in the 
inner shell 1204. In this case, the gas generating agent 
fixing member 1 21 4 may be omitted. 
[0216] In the present embodiment, the collar por- 
tion 1202a of the closure shell 1202 is formed in a size 
capable of fixing two igniters 1251 and 1261 horizon- 
tally. Accordingly, two igniters 1251 and 1261 are previ- 
ously fixed to the collar portion 1202a by crimping, etc., 
and then, this collar portion 1202 is integrally formed 
with the cylindrical shell portion 1202b so as to form the 
closure shell 1202, and thereby, two igniters 1251 and 
1261 can be fixed to the closure shell 1202. In the draw- 
ing, the first igniter 1251 and the second igniter 1261 
are described in the same size, however, they may be 
structured such as to have a different output at each 
combustion chamber. Further, in this embodiment, a 
cable 1215 connected to each igniter 1251 and 1261 so 
as to transmit an activating signal is drawn out in the 
same direction. 

[0217] A coolant/filter 1225 is arranged in the hous- 
ing 1203 as filter means for purifying and cooling the 
combustion gas generated by the combustion of the gas 
generating agent. The gases generated by the combus- 
tion of the first and second gas generating agents both 
pass through the coolant/filter 1 225. In order to prevent 
a short pass, that is, to prevent the combustion gas from 
passing between an end surface of the coolant/filter 


1225 and an inner surface of the ceiling portion of the 
diff user shell 1201, the upper and lower inner peripheral 
surfaces of the coolant/filter 1225 and the inner surface 
of the housing may be covered with a cylindrical short- 
5 pass preventing member having an inward flange. In 
particular, in the gas generator shown in Fig. 32, a self- 
contracting type coolant/filter 1225 tapers at both upper 
and lower ends outwardly in the radial direction. A gap 
1228 which is a flow path for the combustion gas is 
10 formed on the outer side the coolant/filter 1225. 

[0218] For example, in the gas generator shown in 
Fig. 32, the igniter (1 251 , 1 261 ) and the inner shell 1 204 
are arranged eccentrically with respect to the housing 
1203. In the above gas generator, when the d'rffuser 
is shell 1201 and the closure shell 1202 are joined by fric- 
tion welding, joining the both the shells can be per- 
formed stably by fixing the side of the closure shell 1 202 
at the time of friction welding. Particularly, when inner 
shell 1204 is directly mounted to the closure shell 1202 
20 by friction welding, as shown in Fig. 32, it is preferable 
that a flange portion 1232 for mounting the gas genera- 
tor to the module case is provided in the side of the clo- 
sure shell 1202, and a positioning portion is formed in a 
portion constituting the flange portion 1232, for exam- 
25 pie, a protruding portion 1233 or the like by notching the 
peripheral edge thereof. In case of forming in this man- 
ner, since the closure shell 1202 is always fixed in a def- 
inite direction on the positioning portion, the inner shell 
1204 can be securely mounted at a determined posi- 
30 tion. 

[0219] In the gas generator formed in the above 
manner, when the first igniter 1251 arranged in the first 
combustion chamber 1250 provided on the outer side 
the inner shell 1204 is activated, the first gas generating 

35 agent 1252 in the combustion chamber 1250 is ignited 
and burnt so as to generate the combustion gas. And a 
little gap is obtained between the inner shell 1204 and 
the coolant/filter 1225 and this gap allows a gas flow 
between the coolant/filter 1225 and the inner shell 1204, 

40 and thereby, the combustion gas can effectively use all 
the surface of the filter 1225. The combustion gas is 
purified and cooled while passing through the cool- 
ant/filter 1225, and thereafter is discharged from the gas 
discharge port 1210. 

45 [0220] On the other hand, when the second igniter 

1261 arranged in the inner shell 1204 is activated, the 
second gas generating agent 1262 is ignited and burnt 
so as to generate the combustion gas. The combustion 
gas opens the opening portion 1205 of the inner shell 

so 1204 and flows into the first combustion chamber 1250 
from the opening portion 1205. Thereafter, it passes 
through the coolant/filter 1225 as the combustion gas of 
the first gas generating agent 1252 does, and is dis- 
charged from the gas discharge port 1210. The seal 

55 tape 1229 which closes the gas discharge port 1210 is 
ruptured by passage of the combustion gas generated 
in the housing 1203. The second gas generating agent 

1262 is ignited and burnt due to the activated second 
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igniter 1261, and is never directly burnt on the combus- 
tion of the first gas generating agent 1252. This is 
because the opening portion 1205 of the inner shell 
1204 is opened only by the combustion of the second 
gas generating agent 1262 but is not opened by the 
combustion of the first gas generating agent 1252. 
[0221] In the gas generator formed in the above 
manner, the ignition timings of two igniters is adjusted 
such as to activate the second igniter 1261 after activat- 
ing the first igniter 1251, or to simultaneously activate 
the first igniter 1251 and the second igniter 1261, and 
thereby an output's forms (an operating performance) of 
the gas generator can be optionally adjusted so that, 
under various conditions such as a vehicle speed at a 
time of collision, an environmental temperature, inflation 
of the air bag can be made most suitable in the air bag 
apparatus mentioned below. Particularly, in the gas gen- 
erator shown in Fig. 32, two combustion chambers are 
arranged in the radial direction, by whereby a height of 
the gas generator can be restricted as much as possi- 
ble. 

[0222] Also in the gas generator shown in this draw- 
ing, a plurality of gas discharge ports 1210 formed in the 
housing 1203 are structured such that the opening 
diameter and/or the opening area thereof are controlled 
in two or more kinds. Therefore, a difference of the 
housing maximum internal pressure at the time when 
each ignition means is activated is suppressed, the 
internal pressure at the time when the gas generator is 
actuated is equalized, which provides a gas generator 
for an air bag having a stable combustion performance. 
Further, also in the gas generator according to this 
embodiment, by setting the opening area of each gas 
discharge port 1210 constant but by changing the thick- 
ness of the sealing means 1229 such as a seal tape so 
as to adjust the breaking pressure, a difference of the 
housing maximum internal pressure at the time when 
each ignition means is activated can be suppressed. 
Further, it is naturally possible to control both of the 
opening diameter and/or the opening surface in the gas 
discharge port 410 and the thickness of the sealing 
means 1229. 

Claims 

1. A multistage gas generator for an air bag, having a 
cylindrical housing comprising a diffuser shell with 
a plurality of gas discharge ports formed in a cylin- 
drical side wall and a closure shell forming an inner 
space with the diffuser shell, a plurality of combus- 
tion chambers for accommodating gas generating 
means provided in the housing, ignition means dis- 
posed in each of the combustion chambers for ignit- 
ing and burning the gas generating means, 
wherein, in the housing, at least one of a plurality of 55 
the combustion chambers is disposed inside of an 
inner shell provided eccentrically with respect to the 
center axis of the housing, the ignition means pro- 


vided in each of the combustion chambers is dis- 
posed in the housing eccentrically with respect to 
the center axis of the housing. 

5 2. A gas generator for an air bag according to claim 1 , 
wherein the ignition means provided in each of the 
combustion chambers includes an igniter which is 
to be actuated by an electric signal, and the igniters 
are provided aligned in the axial direction of the 
10 housing. 

3. A multistage gas generator for an air bag according 
to claim 2, wherein the closure shell includes a col- 
lar portion for fixing the igniter, and the igniter is 

is fixed to the collar portion. 

4. A multistage gas generator for an air bag according 
to claim 3, wherein all igniters respectively included 
in the respective ignition means are fixed to the 

20 same collar portion. 

5. A multistage gas generator for an air bag according 
to any one of claims 1 to 4, wherein the inner shell 
is of cylindrical shape and is provided with an open- 

?5 ing portion which is to be opened by combustion of 
the gas generating means in one of the combustion 
chambers, and when the opening portion is 
opened, a gas can flow in the combustion cham- 
bers defined inside and outside of the inner shell. 

6. A multistage gas generator for an air bag according 
to claim 5, wherein the opening portion is a plurality 
of holes which are closed by breaking members, 
and the holes closed by the breaking members can 

i5 be opened exclusively by combustion of the gas 
generating means in one of the combustion cham- 
bers. 

7. A multistage gas generator for an air bag according 
o to claim 5 or 6, wherein one of the combustion 

chambers is provided inside of the inner shell. 

8. A multistage gas generator for an air bag according 
to any one of claims 5 to 7, wherein a shielding 

5 plate is disposed outside of the opening portion, 

and the shielding plate prevents a combustion 
flame, which is generated in the combustion cham- 
ber provided outside the inner shell, from coming 
into direct contact with the opening portion. 

) 

9. A multistage gas generator for an air bag according 
to any one of claims 1 to 8, wherein an automatic 
ignition material (AIM) is disposed in the combus- 
tion chamber provided inside the inner shell and 
said automatic ignition material is to be ignited and 
burnt by a heat generated by combustion of the gas 
generating means disposed in the combustion 
chamber provided outside the inner shell. 
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1 0. A multistage gas generator for an air bag according 
to claim 1, wherein a communication hole which 
allows mutual communication between the respec- 
tive combustion chambers is provided, and an auto- 
matic ignition material (AIM) to be ignited and burnt 5 
by a transmitted heat is disposed in either of the 
combustion chambers. 

11. A gas generator for an air bag according to claim 

10, wherein the gas generating means accommo- 10 
dated in the plurality of combustion chambers are 
burnt at different timing in the respective combus- 
tion chambers, and the automatic ignition material 
(AIM) which is to be ignited and burnt with a trans- 
mitted heat generated by combustion of gas gener- is 
ating agent burnt first is disposed in the combustion 
chamber storing the gas generating means to be 
burnt at a delayed timing. 

12. A gas generator for an air bag according to claim 20 

1 1 , wherein the automatic ignition material burns 
the gas generating agent which is to be burnt at a 
delayed timing, at 1 00 milliseconds or later after the 
ignition means for igniting the gas generating 
means to be burnt first is actuated. 25 

1 3. A multistage gas generator for an air bag according 
to claim 11 or 12, wherein the automatic ignition 
material is disposed in combination with the igniter 

* included in the ignition means for igniting and burn- 30 
ing the gas generating means to be burnt at a 
delayed timing. 

14. A gas generator for an air bag according to any one 

of claims 10 to 13, wherein two combustion cham- 35 
bers for accommodating the gas generating means 
are provided in the housing, the gas generating 
means which is burnt first is accommodated in the 
combustion chamber as a first gas generating 
means, and the gas generating means which is 40 
burnt at a delayed timing is accommodated in the 
combustion chamber as a second gas generating 
means. 

15. A gas generator for an air bag according to any one 45 
of claims 1 0 to 14, wherein two combustion cham- 
bers for accommodating the gas generating means 

are provided in the housing concentrically adjacent 
to one another in the radial direction of the housing, 
and a communication hole which allows mutual so 
communication between the respective combustion 
chambers is provided. 

16. A gas generator for an air bag according to any one 

of claims 10 to 15, wherein the ignition means 55 
includes a transfer charge which is to be ignited and 
burnt by actuation of the igniter, the transfer charge 
is divided for each of the igniters and is independ- 


ently ignited and burnt at each of the igniters, and 
the gas generating means accommodated in the 
plurality of combustion chambers are ignited and 
burnt by flame caused by combustion of the transfer 
charges in different sections. 

1 7. A multistage gas generator for an air bag according 
to any one of claims 1 to 9, wherein, among a plu- 
rality of the ignition means, the ignition means 
which is disposed in the combustion chamber pro- 
vided inside the inner shell includes an automatic 
ignition material (AIM) to be ignited and burnt by a 
heat generated by combustion of the gas generat- 
ing means in the combustion chamber provided 
outside the inner shell. 

18. A multistage gas generator for an air bag according 
to any one of claims 1 to 9 and 17, wherein the 
housing is formed by joining the diffuser shell and 
the closure shell by friction welding, and the inner 
shell is also joined to the closure shell by friction 
welding. 

19. A multistage gas generator for an air bag according 
to any one of claims 1 to 9, 1 7 and 1 8, wherein the 
housing includes a flange portion for mounting the 
gas generator to a module case, and the flange por- 
tion is formed on the closure shell. 

20. A multistage gas generator for an air bag according 
to claim 19, wherein the flange portion includes a 
positioning portion for specifying a direction and/or 
a position of the closure shell to be fixed at the time 
of friction welding. 

21. A multistage gas generator for an air bag according 
to claim 20, wherein the flange portion includes a 
plurality of radially projecting portions for fixing the 
gas generator to the module case, and the project- 
ing portions are formed into asymmetric shapes 
with respect to each other to be the positioning por- 
tion. 

22. A multistage gas generator for an air bag according 
to any one of claims 1 to 9, and 17 to 21 , wherein 
the igniting means includes injecting-direction 
restricting means for restricting an injecting direc- 
tion of flame which is generated by actuation of the 
ignition means, and the flame of the ignition means 
which is restricted in the injecting direction thereof 
by the restricting means burns the gas generating 
means in the combustion chamber, in which that 
ignition means is accommodated. 

23. A multistage gas generator for an air bag according 
to claim 22, wherein the injecting-direction restrict- 
ing means can envelop at least a portion of the igni- 
tion means where flame is generated, and includes 
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a hollow container having two or more flame-trans- 
ferring holes for restricting the injecting direction of 
the flame into a desired direction. 

24. A multistage gas generator for an air bag according s 
to claim 22 or 23, wherein the injecting direction of 
the flame restricted by the injecting-direction 
restricting means is a direction along an inner wall 
surface of the combustion chamber. 

w 

25. A multistage gas generator for an air bag according 
to any one of claims 1 to 9 and 1 7 to 24, wherein the 
ignition means respectively disposed in the com- 
bustion chambers have different outputs from each 
other. 15 

26. A multistage gas generator for an air bag according 
to any one of claims 1 to 9 and 1 7 to 25, wherein the 
ignition means disposed respectively in the com- 
bustion chambers include igniters which are to be 20 
actuated by electric signals, cables for transmitting 

the electric signals are respectively connected to 
the igniters, and the cables connected to the 
respective igniters are pulled out in the same direc- 
tion. 25 

27. A multistage type air bag apparatus, comprising the 
gas generator according to claim 1, ignition signal- 
outputting means including as many outputting por- 
tions, which outputs activation signals of the ignit- 30 
ers on impact, as the igniters in ignition means, and 

a plurality of lead wires having connectors, wherein 
the igniters and the outputting portions are con- 
nected to each other through the lead wires having 
the connectors, and the connectors include defining 35 
means for specifying the unique connection 
between each of the connectors and each of the 
outputting portions. 

28. A multistage type air bag apparatus according to 40 
claim 27, wherein the defining means is formed on 

the connector provided on at least one end of the 
lead wire which connects the igniter and the output- 
ting portion. 

45 

29. A multistage type air bag apparatus according to 
claim 27 or 28, wherein the defining means is 
formed on a way-connector which is provided at 
least one position on the lead wire which connects 

the igniter and the outputting portion. so 

30. A multistage type air bag apparatus according to 
any one of claims 27 to 29, wherein as many lead 
wires as electrical ignition type igniters are pro- 
vided. 55 

31. A multistage type air bag apparatus according to 
any one of claims 27 to 30, wherein the igniter 


includes a connecting portion for connecting the 
igniter with the connector, and the defining means 
is formed on connecting portions of igniters and 
connectors which connect the lead wires extending 
from the outputting portions with the respective 
igniters. 

32. A multistage type air bag apparatus according to 
any one of claims 27 to 31, wherein the outputting 
portion includes a connecting portion for connect- 
ing to the connector, and the defining means is 
formed on the connecting portion of the outputting 
portions and the connector which connects the lead 
wire extending from the gas generator to the out- 
putting portion. 

33. A multistage type air bag apparatus according to 
any one of claims 27 to 32, wherein the way-con- 
nector comprises a plug portion and a jack portion, 
these portions includes connecting portions, the 
defining means is formed on the connecting por- 
tions of the plug portion and the jack portion of the 
way-connector which connects the lead wire 
extending from the gas generator and the lead wire 
extending from the outputting portion. 

34. A multistage type air bag apparatus according to 
any one of claims 27 to 33, wherein conductive por- 
tions are provided on the respective connectors 
and the respective connecting portions, these con- 
ductive portions are brought into contact with each 
other by connecting the connector and the connect- 
ing portion so that ignition signals outputted from 
the ignition signal-outputting means can be electri- 
cally transmitted to the respective igniters. 

35. A multistage type air bag apparatus according to 
any one of claims 27 to 34, wherein the defining 
means is realized by forming differently in at least 
one of a shape, the number and a position of the 
conductive portion provided on the connector. 

36. A multistage type air bag apparatus according to 
claim 35, wherein the conductive portion of the con- 
nector is of convex shape or concave shape, and is 
connected to the conductive portion of the connect- 
ing portion which is formed into a concave shape or 
convex shape. 

37. A multistage type air bag apparatus according to 
any one of claims 27 to 36, wherein the plurality of 
lead wires are converged into one connector, and 
the connector is provided with defining means for 
specifying the connecting portion which can be 
connected to the connector. 

38. A multistage type air bag apparatus according to 
any one of claims 27 to 37, wherein the plurality of 
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lead wires respectively include connectors, the plu- 
rality of connectors are connected to one another 
through a plastic member. 

39. A connector for a multistage type air bag apparatus s 
according to any one of claims 27 to 38, wherein 
the connector is used for a plurality of lead wires 
connecting outputting portions and a plurality of 
igniters, and the connector is provided with defining 
means for specifying the unique connection 10 
between the respective outputting portions and the 
respective igniters. 

40. A gas generator for an air bag according to claim 1 , 
wherein each of the igniters includes a connecting is 
portion for connecting the connector disposed on 

tip end of lead wire which transfer an activation sig- 
nal outputted from an outputting portion of ignition 
signal-outputting means, and the connecting por- 
tion is provided with defining means which enables 20 
to connect exclusively one of connectors of the plu- 
rality of lead wires extending from the outputting 
portion. 

41 . A multistage gas generator for an air bag according 25 
to claim 40, wherein the connector and the igniter 
respectively include conductive portions which are 
brought into contact to each other to allow electrifi- 
cation between the ignition signal-outputting means 

' and the igniter by connecting the connector and the 30 
igniter, and the defining means is a shape, the 
number and/or a position of the conductive portions 
which are formed differently from each other at the 
respective igniters. 

35 

42. A multistage gas generator for an air bag according 
to claim 40 or 41 , wherein the defining means is the 
connector and the connecting portions which are 
formed into such shapes that they can be fitted to 
each other complementarily. 40 

43. A multistage gas generator for an air bag according 
to any one of claims 40 to 42, wherein the defining 
means is a groove and/or a projection formed on 

the connecting portion so that positions and/or as 
shapes thereof are different at the respective ignit- 
ers. 

44. A multistage gas generator for an air bag according 

to any of claims 1 to 9 and 17 to 26, wherein the so 
ignition means disposed in each of the respective 
combustion chambers include an igniter which is to 
be activated by an electric signal, a cable for trans- 
mitting the electric signal is connected to each of 
the igniters through a connector, and the connector 55 
includes positioning means capable of connecting 
the connector to only one of the igniters. 


45. A multistage gas generator for an air bag according 
to claim 44, wherein the positioning means has a 
shape of the connectors which are different from 
one another for each of the igniters to be con- 
nected. 

46. A multistage gas generator for an air bag according 
to claim 44 or 45, wherein the positioning means is 
a groove and/or a projection formed on the connec- 
tor such that positions and/or shapes thereof are 
different for each of the igniters to be connected. 

47. A gas generator for an air bag according to claim 1 , 
further comprising a cylindrical filter means for puri- 
fying and/or cooling an activation gas, one or both 
of axial end surfaces of the filter means are formed 
as inclining end surfaces which get narrower in the 
axial extending direction and the interior angle with 
respect to the inner peripheral surface is an acute 
angle, and a supporting portion which is opposed to 
the inclining end surface of the filter exists in the 
housing. 

48. A gas generator for an air bag according to claim 
47, wherein an inner surface of the housing 
opposed to the inclining end surface of the filter 
means is formed as an inclining surface, and the 
inclining surface is the supporting portion. 

49. A gas generator for an air bag according to claim 
47, wherein a filter means supporting member is 
disposed in the housing in the axial direction of the 
filter means end surface and on the side where the 
inclining end surface of the filter means is formed, 
the filter means supporting member includes an 
inclining surface opposed to the inclining end sur- 
face of the filter means, and the inclining surface is 
the supporting portion. 

50. A multistage gas generator for an air bag according 
to any one of claims 47 to 49, wherein the filter 
means is formed at its axially opposite sides with 
inclining end surfaces, and the supporting portions 
are provided, inside the housing, on the axially 
opposite sides of the filter means end surface. 

51. A multistage gas generator for an air bag according 
to anyone of claims 47 to 49, wherein the filter 
means is formed at its any one of axially opposite 
sides with an inclining end surface, and the sup- 
porting portion is provided in the axial direction of 
the filter means and on the side where the inclining 
end surface is formed. 

52. A multistage gas generator for an air bag according 
to claim 51 , wherein a retainer having an annular 
portion and an outer peripheral wall is disposed in 
the housing on the axially opposite side of the sup- 
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porting portion with respect to the filter means end 
surface, and an inner surface of the outer peripheral 
wall of the retainer is opposed to the outer periph- 
eral surface of the filter means end. 

5 

53. A multistage gas generator for an air bag according 
to any one of claims 1 7 to 26 and 44 to 46, wherein 
gas generating means which are different from 
each other in at least one of burning rate, composi- 
tion, composition ratio, shape and amount are to 
respectively accommodated in the plurality of com- 
bustion chambers. 

54. A multistage gas generator for an air bag according 

to any one of claims 1 to 9, 17 to 26, 44 to 46 and 15 
53, wherein a filter means for purifying and/or cool- 
ing combustion gas generated by combustion of the 
gas generating means is disposed in the housing, 
and the combustion gases generated in the plurality 
of combustion chambers pass through the common 20 
filter means- 

55. A multistage gas generator for an air bag according 
to any one of claims 1 to 9, 1 7 to 26, 44 to 46, 53 
and 54, wherein a filter means for purifying and/or 25 
cooling combustion gas generated by combustion 

of the gas generating means is disposed in the 
housing, and the filter means has self -contracting 
structure which is pushed against an inner surface 
of fhe housing by pressure generated when the 30 
combustion gas is generated and prevents the 
combustion gas from passing a space between the 
inner surface of the housing and an end of the filter 
means. 

35 

56. A multistage gas generator for an air bag according 
to any one of claims 1 to 9, 1 7 to 26, 44 to 46 and 
53 to 55, wherein a retainer is disposed in the inner 
shell. 

57. A method of manufacturing a multistage gas gener- 
ator for an air bag having a cylindrical housing com- 
prising a diffuser shell having a plurality of gas 
discharge ports formed in a cylindrical sidewall, a 
closure shell forming an inner space with the dif- 45 
fuser shell, a plurality of combustion chambers for 
accommodating gas generating means provided in 

the housing, ignition means disposed in each of the 
combustion chambers for igniting and burning the 
gas generating means, wherein the housing is so 
formed by joining the diffuser shell and the closure 
shell by friction welding, and the friction welding is 
carried out while the closure shell is fixed. 

58. A method of manufacturing a multistage gas gener- 55 
ator for an air bag according to claim 57, wherein an 
inner shell formed with one combustion chamber 
inside thereof is disposed in the housing, and the 


inner shell is joined to the closure shell by the fric- 
tion welding while the inner shell is provided eccen- 
trically with respect to the center axis of the 
housing, or the friction welding is carried out while 
the closure shell is fixed. 

59. A method of manufacturing a multistage gas gener- 
ator for an air bag according to claim 57 or 58, 
wherein the closure shell includes a flange portion 
for mounting the gas generator to a module case, 
the flange is formed with a positioning portion, and 
the closure shell is fixed by positioning the closure 
shell with the positioning portion. 

60. An air bag apparatus, comprising: 

a gas generator for an air bag, 
an impact sensor for sensing an impact to actu- 
ate the gas generator, 

an air bag which is expanded by introducing 
thereinto gas generated by the gas generator, 
and 

a module case for accommodating the air bag, 
wherein 

the gas generator for the air bag is the gas gen- 
erator for the multistage type air bag described 
in any one of claims 1 to 9, 17 to 26, 44 to 46 
and 53 to 56. 

61. A multistage gas generator for an air bag according 
to claim 1 , wherein most portion of the outer surface 
of the inner shell is in direct contact with gas gener- 
ating agent on the outside of the inner shell. 

62. A gas generator for an air bag, comprising a hous- 
ing including a gas discharge port, igniting means 
accommodated in the housing and to be actuated 
due to an impact, and gas generating means 
accommodated in the housing which is to be ignited 
and burnt by the ignition means and to generate 
combustion gas for inflating the air bag, wherein 
two or more combustion chambers for accommo- 
dating gas generating means are defined sepa- 
rately in the housing, and an automatic ignition 
material (AIM) which is to be ignited and burnt by a 
transmitted heat is disposed in either one of the 
combustion chambers. 

63. A gas generator for an air bag according to claim 
62, comprising a communication hole which allows 
mutual communication between the combustion 
chambers, the gas generating means accommo- 
dated in the plurality of combustion chambers are to 
be burnt at different timing in the respective com- 
bustion chambers, and the automatic ignition mate- 
rial (AIM) which is to be ignited and burnt by a 
transmitted heat generated by combustion of gas 
generating agent to be burnt first is disposed in the 
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combustion chamber where the gas generating 
means to be burnt at a delayed timing is accommo- 
dated. 

64. A gas generator for an air bag according to claim 5 
63, wherein the automatic ignition material burns 
the gas generating agent which is to be burnt at a 
delayed timing, at 1 00 milliseconds or later after the 
ignition means for igniting the gas generating 
means to be burnt first is actuated. w 

65. A gas generator for an air bag according to claim 63 
or 64, wherein the automatic ignition material is dis- 
posed in combination with the igniter included in the 
ignition means for igniting and burning the gas gen- 15 
e rating means which is to be burnt at a delayed tim- 
ing. 

66. A gas generator for an air bag according to any one 

of claims 62 to 65, wherein two combustion cham- 20 
bers for accommodating the gas generating means 
are provided in the housing, the gas generating 
means which is to be burnt first is accommodated in 
the combustion chamber as a first gas generating 
means, and the gas generating means which is to 25 
be burnt at a delayed timing is accommodated in 
the combustion chamber as a second gas generat- 
ing means. 

67. A gas generator for an air bag according to any one 30 
of claims 62 to 66, wherein two combustion cham- 
bers for accommodating the gas generating means 

are provided in the housing concentrically adjacent 
to one another in the radial direction of the housing, 
and a communication hole which allows mutual 35 
communication between the combustion chambers 
is provided. 

68. A gas generator for an air bag according to any one 

of claims 62 to 67, wherein the ignition means 40 
includes a transfer charge which is to be ignited and 
burnt by actuation of the igniter, the transfer charge 
is divided for each of the igniters and is independ- 
ently ignited and burnt at each of the igniters, and 
the gas generating means accommodated in the 45 
plurality of combustion chambers are to be ignited 
and burnt by flame caused by combustion of the 
transfer charges in the different sections. 

69. An air bag apparatus, comprising: 50 

a gas generator for an air bag, 
an impact sensor for sensing an impact to actu- 
ate the gas generator, 

an air bag which is expanded by introducing 55 
thereinto a gas generated by the gas genera- 
tor, and 

a module case for accommodating the air bag, 


wherein 

the gas generator for the air bag is the gas gen- 
erator for the air bag described in any one of 
claims 62 to 69. 

70. A multistage type air bag apparatus, comprising a 
multistage gas generator for an air bag having a 
plurality of electric ignition type igniters accommo- 
dated in a housing, ignition signal-outputting means 
including equal numbers of outputting portions for 
outputting activation signals to igniters due to an 
impact and igniters in ignition means, and a plurality 
of lead wires having connectors, wherein the ignit- 
ers and the outputting portions are connected to 
each other through the lead wires having the con- 
nectors, and the connectors include defining means 
which specifies the unique connection of the 
respective igniters and the respective outputting 
portions. 

71. A multistage type air bag apparatus according to 
claim 70, wherein the defining means is formed on 
the connector provided on at least one end of the 
lead wire connecting the igniter and the outputting 
portion. 

72. A multistage type air bag apparatus according to 
claim 70 or 71, wherein the defining means is 
formed on a way-connector which is provided at 
least one position on the lead wire which connects 
the igniter and the outputting portion. 

73. A multistage type air bag apparatus according to 
any one of claims 70 to 72, wherein as many lead 
wires are provided as electrical ignition type ignit- 
ers. 

74. A multistage type air bag apparatus according to 
any one of claims 70 to 73, wherein the igniter 
includes a connecting portion for connecting to the 
connector, and the defining means is formed on the 
connecting portion of each of the igniters and the 
connectors which connect the lead wires extending 
from the outputting portions to the respective ignit- 
ers. 

75. A multistage type air bag apparatus according to 
any one of claims 70 to 74, wherein the outputting 
portion includes a connecting portion for connect- 
ing to the connector, and the defining means is 
formed on the connecting portion of the outputting 
portions and the connectors which connect the lead 
wires extending from the gas generator to the out- 
putting portions. 

76. A multistage type air bag apparatus according to 
any one of claims 70 to 75, wh rein the way-con- 
nector comprises a plug portion and a jack portion, 


39 

BNSDOCID: <EP 1 05391 6A1J_> 


75 


EP 1 053 916 A1 


76 


these portions includes connecting portions, the 
defining means is formed on the connecting por- 
tions of the plug portion and the jack portion of the 
way-connector which connects the lead wine 
extending from the gas generator and the lead wire 5 
extending from the outputting portion. 

77. A multistage type air bag apparatus according to 
any one of claims 70 to 76, wherein conductive por- 
tions are provided respectively on the connector 10 
and the connecting portion, the conductive portions 
are brought into contact with each other by con- 
necting the connector and the connecting portion 

so that ignition signal outputted from the ignition 
signal-outputting means is transferred to each of 15 
the igniters. 

78. A multistage type air bag apparatus according to 
any one of claims 70 to 77, wherein the defining 
means is realized by changing at least one of a 20 
shape, the number and a position of the conductive 
portion provided on the connector. 

79. A multistage type air bag apparatus according to 
claim 78, wherein the conductive portion of the con- 25 
nector is of convex shape or concave shape, and is 
connected to the conductive portion of the connect- 
ing portion which is formed into a concave shape or 
convex shape. 

30 

80. A multistage type air bag apparatus according to 
any one of claims 70 to 79, wherein the plurality of 
lead wires are converged into one connector, and 
the connector is provided with defining means for 
specifying the connecting portion which can be 35 
connected to the connector. 

81. A multistage type air bag apparatus according to 
any one of claims 70 to 80, wherein the plurality of 
lead wires respectively include connectors, the plu- 40 
rality of connectors are connected to one another 
through a plastic member. 

82. A connector for a multistage type air bag apparatus 
according to any one of claims 70 81, wherein the as 
connector is used for a plurality of lead wires con- 
necting outputting portions and a plurality of ignit- 

rs, and the connector is provided with defining 
means for specifying the unique connection 
between the respective igniters and the respective so 
outputting portions. 

83. A multistage gas generator for an air bag, compris- 
ing, in a housing including a gas discharge port, a 
plurality of igniters to be actuated by electric sig- ss 
nals, and gas generating means which is to be 
burnt and/or expanded due to actuation of the 
igniter and generate an activation gas, wherein 


each of the igniters includes a connecting portion 
for connecting to connectors disposed on tip ends 
of lead wires for transmitting an activation signal 
outputted from an outputting portion of ignition sig- 
nal-outputting means, and the connecting portion is 
provided with defining means capable of connect- 
ing only one of the connectors of the plurality of 
lead wires extending from the outputting portions. 

84. A multistage gas generator for an air bag according 
to claim 83, wherein the connector and the igniter 
includes conductive portions which are brought into 
contact to each other to allow electric transmission 
between the ignition signal-outputting means and 
the igniter by connecting the connector and the 
igniter, and the defining means is a shape, the 
number and/or a position of the conductive portions 
which are formed differently from each other at 
each of the igniters. 

85. A multistage gas generator for an air bag according 
to claim 83 or 84, wherein the defining means is the 
connector and the connecting portions which are 
formed into such shapes that they can be fitted to 
each other cornplementarily. 

86. A multistage gas generator for an air bag according 
to any one of claims 83 to 85, wherein the defining 
means is a groove and/or a projection formed on 
the connecting portion so that the positions and/or 
shapes thereof are different at each of the igniters. 

87. A method of connecting a connector for an air bag 
apparatus to connect ignition signal-outputting 
means including a control unit which sends ignition 
signals to a plurality of igniters included in a gas 
generator with a plurality of ignition means included 
in the gas generator, wherein the respective igniters 
are connected to outputting portions of an ignition 
means outputting apparatus through lead wires 
having a connector, and connections between the 
igniters and the output portions are specified by 
defining means. 

88. A method of connecting a connector according to 
claim 87, wherein the connector and the igniter 
respectively include conductive portions which are 
brought into contact to each other to allow electrifi- 
cation between the ignition signal-outputting means 
an 3 rhe igniter by connecting the connector and the 
igniter, and the defining means is a shape, the 
number and/or a position of the conductive portions 
which are formed differently from each other at 
each of the igniters. 

89. A method of connecting a connector according to 
claim 87 or 88, wherein the igniter includes a con- 
necting portion for connecting to the connector, and 
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the defining means is formed on the connecting 
portion of each of the igniters and the connector 
which connects the lead wire extending from the 
outputting portion to the respective igniters. 

5 

90. A method of connecting a connector according to 
claim 89, wherein the defining means is the con- 
nector and the connecting portions which are 
formed into such shapes that they can be fitted to 
each other complementarily. 10 

91. A method of connecting a connector according to 
claim 89 or 90, wherein the defining means is a 
groove and/or a projection formed on the connect- 
ing portion so that the positions and/or shapes is 
thereof are different at each of the igniters. 

92. A filter means for a gas generator for an air bag 
which is a cylindrical filter means disposed in a 
housing of the gas generator for the air bag for puri- 20 
fying and/or cooling an activation gas for expanding 

the air bag, wherein one or both of axial end sur- 
faces of the filter means are formed as inclining end 
surfaces which get narrower and inclined in the 
axial extending direction and the interior angle with 25 
respect to the inner peripheral surface is an acute 
angle. 

93. Filter means according to claim 92, wherein said fil- 
ter means is formed using wire rods. 30 

94. Filter means according to claim 92 or 93, wherein 
said filter means is formed so that it can expand 
and contract at least in the radial direction. 

35 

95. A gas generator for an air bag, comprising, in a 
housing with a gas discharge port, a igniting means 
to be actuated due to an impact, and gas generat- 
ing means to generate, by activation of the ignition 
means, an activation gas for expanding the air bag, 40 
and a cylindrical filter means for purifying and/or 
cooling the activation gas, wherein one or both of 
axial end surfaces of the filter means are formed as 
inclining end surfaces which get narrower in the 
axial extending direction and the interior angle with 45 
respect to the inner peripheral surface is an acute 
angle, and a supporting portion which is opposed to 

the inclining end surface of the filter is provided in 
the housing. 

50 

96. A gas generator for an air bag according to claim 
95, wherein an inner surface of the housing 
opposed to the inclining end surface of the filter 
means is formed as an inclining surface, and the 
inclining surface is the supporting portion. 55 

97. A gas generator for an air bag according to claim 
95, wherein a filter means supporting member is 
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disposed in the housing in the axial direction of the 
filter means end surface and on the side of the filter 
means where the inclining end surface is formed, 
the filter means supporting member includes an 
inclining surface opposed to the inclining end sur- 
face of the filter means, and the inclining surface is 
the supporting portion. 

98. A gas generator for an air bag according to any one 
of claims 95 to 97, wherein the filter means is 
formed at its axially opposite sides with inclining 
end surfaces, and the supporting portions are pro- 
vided, inside the housing, on the axially opposite 
sides of the filter means end surface. 

99. A gas generator for an air bag according to any one 
of claims 95 to 97, wherein the filter means is 
formed at its any one of axially opposite sides with 
an inclining end surface, and the supporting portion 
is provided in the axial direction of the filter means 
and only on the side thereof where the inclining end 
surface is formed. 

100. A gas generator for an air bag according to claim 
99, wherein a retainer having an annular portion 
and an outer peripheral wall is disposed in the 
housing on the axially opposite side of the support- 
ing portion with respect to the filter means end sur- 
face, and an inner surface of the outer peripheral 
wall of the retainer is opposed to the outer periph- 
eral surface of the filter means end. 

101. A method of purifying and/or cooling an activation 
gas for expanding an air bag by means of a cylindri- 
cal filter means disposed in a housing of a gas gen- 
erator for an air bag, wherein a supporting portion 
which is inclined so as to be narrowed in the axial 
extending direction of the center axis of the housing 
is provided in the housing, the cylindrical filter 
means expanded radially due to passage of the 
activation gas is contracted in the axial direction by 
inclination of the supporting portion and is abutted 
against the supporting portion, thereby preventing 
the activation gas from passing a space between 
the filter means and the supporting portion. 

102. A method according to claim 101, wherein one or 
both of axial end surfaces of the filter means are 
formed as inclining end surfaces which get nar- 
rower in the axial extending direction and the inte- 
rior angle with respect to the inner peripheral 
surface is an acute angle, and the inclining end sur- 
face abuts against the supporting portion. 

103. An air bag apparatus, comprising a gas generator 
for an air bag, an impact sensor for sensing an 
impact to actuate the gas generator, an air bag 
which is expanded by introducing thereinto a gas 
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generated by the gas generator, and a module case 
for accommodating the air bag, wherein the gas 
generator for the air bag is the gas generator for the 
air bag described in any one of claims 95 to 1 00. 
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